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{ account it a great privilege to be asked to give this 
lecture in memory of my friend Marc Daniels. From 
him | first learnt about the epidemiology of tuberculosis 
and much about the scientific approach to its study. But, 
for him, tuberculosis was not merely an intellectual 
interest. He had a passionate concern for the welfare 
of the men and women behind the facts and figures. It 
was this underlying passion, coupled with a high and 
sane intelligence, which enabled him to contribute so 
much in this field in the course of his short life. 

First of all 1 must excuse the somewhat sententious 
title of my lecture. I believe that we now have the 
weapons to defeat tuberculosis finaily and completely, 
but that we could be using these weapons more exten- 
sively, more intensively, and more intelligently than at 
present. In economically developed countries we have 
certainly made progress, but might not this progress be 
much more rapid ? In this lecture I intend to review 
the weapons at our disposal and make some suggestions 
about their better use. 


The World Health Organization calculates that at the 
present time between 0.5 and 1% of the world’s popula- 
tion are coughing up tubercle bacilli (Holm, 1959), That 
is to say, there may be 12 to 25 million infectious cases 
throughout the world. An estimate based on a large- 
scale sample survey (Indian Council of Medical 
Research, 1959) suggests that in India alone there are 
four to eight million active or probably active cases. 
Logan and Benjamin (1957) calculate that in England 
and Wales there are probably avout 375.000 cases of 
respiratory tuberculosis, of which about 45,000 are 
infectious. 

Confronted with such an astronomical computation of 
distress, it is clear that tuberculosis is very far from being 
defeated, even in economically developed countries. 
Indeed, in underdeveloped countries it is often said that 
little can be done until the standard of living is raised. 
One can hardly accept that. Skilled anti-tuberculosis 
measures are even more necessary in such circumstances. 
Even in the economically developed countries very 
distinguished specialists aver that a number of patients 
have disease too advanced or too chronic to respond to 
treatment. One cannot deny that possibility. All one 
can say is that, as our knowledge of chemotherapy 
grows and as we learn to anticipate possibie causes of 
failure, this group of refractory cases dwindles steadily. 
It seems likely that if we apply present knowledge with 
sufficient skill and care no patients at all may remain 
refractory. Indeed, our group in Edinburgh believes 
that, provided bacilli are sensitive to the standard drugs 
and that the patient takes the drugs as directed, we 
should be able to arrest pulmonary tuberculosis and 
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render the patient’s sputum negative in virtually all cases. 
Our evidence in favour of ‘~is view is presented later. 

One must admit at once that much can still be learned 
about how to use our weapons against tuberculosis to 
the best advantage, especially in underdeveloped coun- 
tries, but the basic essentials are there. What they 
contribute depends partly on the knowledge and 
enthusiasm of specialists in tuberculosis but even more 
on the will of the community to defeat the disease. As 
Professor Etienne Bernard, of Paris, said recently, the 
first country to eliminate tuberculosis will be that 
country which regards it as a serious problem right to 
the end. I believe that this country could be the first 
to achieve this end if we had the will to do so. 


Methods Available for Eliminating Tuberculosis 


The chief instruments for the elimination of tuber- 
culosis are listed in Table I. Essential tools are miniature 


TaBLe I.—Elimination of Tuberculosis 


Elimination of infection: 
1. Pasteurization 
2. Tuberculin-tested herds 


. Miniature radiography 
. Chemotherapy (surgery for un-cooperative or drug- 
resistant patients) 
3. Isolation until non-infectious 
. Improved ventilation 
. Reduction of overcrowding (a) home, 
(c) play, (d) transport 


Raising community resistance: 


1. Specific: B.C.G. ? 
2. General improvement in standard of living 


Bovine sources { 


Human sources 


(6) work 


radiography and chemotherapy, supplemented by B.C.G. 
It may be that in underdeveloped countries for some 
time to come B.C.G. must be the most important tool. 
It can be assumed that pasteurization and the elimina- 
tion of tuberculosis from cows will shortly cut off the 
sources of infection by bovine tubercle bacilli. There- 
after elimination of the disease depends primarily on 
identifying and curing cases of human pulmonary 
tuberculosis. These in turn depend on the right use of 
miniature radiography and’chemotherapy. We now 
know a good deal about chemotherapy and are at last 
beginning to do some intelligent thinking about minia- 
ture radiography. 

Meantime our efforts to eliminate the sources of 
infection can be supplemented in two ways. First of all, 
unsuspected sources of infection can be made less 
dangerous by reducing overcrowding and improving 
ventilation at home, at work, in places of entertainment, 
and in public transport. We in this country still have 
much to learn about ventilation. In our passion for 
keeping our houses chilly, we open the windows and let 
in some of the coldest and most polluted air in the 
world. Even the British may not be prepared to tolerate 
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this discomfort indefinitely. Besides dealing energetic- 
ally with the national scandal of atmospheric pollution, 
let us hope that our engineers will apply their art 
to reconciling good ventilation with comfort. The 
epidemiological horrors of the London tube during 
a rush hour are a standing challenge to preventive 
medicine. 

In addition to reducing the chances of infection from 
unknown cases of pulmonary tuberculosis, the resistance 
of the community to the disease can be improved non- 
specifically by encouraging a general rise in the standard 
of living—largely a matter for the politicians but partly 
the concern of health educators—and specifically by the 
right use of B.C.G. 

B.C.G. 


The efficacy of B.C.G. as given to 13- to 14-year-old 
schoolchildren in this country has been established by 
the carefully controlled trials of the Medical Research 
Council (1959). It was found that B.C.G. made a child 
some six times less likely to develop tuberculosis during 
adolescence. The results of some trials elsewhere have 
been less impressive. The United-States Public Health 


Service trials in 
aor 


\ the Southern 
aN States (Palmer 
4 et al, 1958) 

30 a showed relatively 







> >. GLASGOW slight protection, 


i. ~~ SCOTLAND 
and a recent con- 
aii trolled trial in 
magtit Res ENGLAND § wares India (Frimodt- 
Prentiss tae Moller, 1959) no 
= “BIRMINGHAM protection at all. 
OF Possible reasons 
for such discrep- 
ancies, and in- 
deed the whole 
problem of 
B.C.G., have 
bee discussed 
from the British point of view in an important series 
of recent papers (Pollock, 1959; Sutherland, 1959; 
Springett, 1959). It seems that the value of B.C.G. may 
vary in different epidemiological circumstances, but it is 
also clear that the efficacy of the particular B.C.G. in 
use should be kept under constant review, both in the 

laboratory and in the field. 

In this country the value of B.C.G. can be regarded 
as established, and it may be that there is substance in 
Pollock’s (1959) plea that it might be given at the age 
of 10 rather than 13, in view of some deceleration in the 
fall of tuberculin-positivity at the age of 13 in the last 
few years (Fig. 1). Perhaps this decision shouid be made 
in the light of the local figures in each locality. 


PERCENT POSITIVE 
3 











1954 1955 1986 1957 1955 
Fic, 1.—Tuberculin positivity in 13-year- 
old school-children. 


Miniature Radiography 


An outline of the desirable uses of miniature 
radiography is given in Table II. Until quite recently 
this weapon has been employed in a most haphazard 
manner. It has at last been agreed that there should be 
a policy for its use, and there is a comparatively wide 
measure of agreement on what that policy should be. 
In this country we have not yet gone very far in putting 
it into effect. 

Theoretically the ideal is that all adults should have 
their chests x-rayed annually so that all potential 
infectors can be identified and treated as early as 
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possible. This, of course, is quite impracticable, and 
the important thing is to use the limited facilities to 
the best advantage. Dramatic large-scale community 
surveys have recently been carried out in the main 
Scottish cities, where some 80% of the adult population 
have been x-rayed within a few weeks (Seiler ef al., 
1958; Cowan et al., 1958). A similar survey has 
recently been carried out in Liverpool. In Fig. 2 are 


TABLE II1.—Use of Miniature Radiography 
~ ae Large-scale 
Community surveys pte 
Symptom-group 
Adult contacts 
" Prisons Borstals 
High incidence groups{ Mental institutions ; : 
| Elderly men, especially in lodging-houses 
Hospital in-patients _ : , 
? Contacts of tube-culin-positive school-children 


Others in contact with children 
Bus conductors 

Ticket collectors 

Shop assistants 

Barmen 

Doctors 

Dentists 


| 
| 
( School-teachers 
* Danger groups ” 7 
| 
| 
L 


Factories and offices 
* Spring-cleaning ” 


400 
] PEAK YEAR 


| 364 YEAR BEFORE CAMPAIGN 


YEAR AFTER CAMPAIGN 





| CAMPAIGN YEAR 
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Fic. 2.—Respiratory tuberculosis notifications before, during, and 
after the Scottish national mass radiography campaign. 


shown some relevant notification rates for respiratory 
tuberculosis in the four main Scottish cities. The maxi- 
mum post-war rate prior to the campaign is compared 
with that in the year immediately preceding the 
campaign, with the rate in the campaign year, and with 
that in the immediately succeeding year. (The Edin- 
burgh figure for 1959 is calculated from the notifications 
of the first 10 months.) It wiil be seen that, although 
there was a substantial reduction in each city for which 
there are figures for the year after the campaign, this 
reduction is perhaps less dramatic than one might have 
expected considering the preceding fall. It may be that 
this is’ partly explained by subsequent evidence of 
disease activity among patients who had been kept under 
observation at the clinics because of a doubtful shadow 
detected during the campaign. It is probably too early 
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to assess the precise impact that the campaign has had 
on the epidemiological situation as a whole. 

The value of x-raying the high-incidence groups is 
mainly agreed. Some figures for 1957 are shown in 
Fig. 3 (derived from the Chief Medical Officer’s Report, 
1958). In most parts of this country there are now 
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CONTACTS 
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for adult con- 
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Fic. 3.—Tuberculosis rates in mass radio- 
graphy surveys, England and Wales, 
1957: 3,514,600 examinations. 


Mass Radiography Campaigns, 
incidence in the inhabitants of 


value of x-raying 
elderly men has 
been established 
by the Scottish 
and the _ high 
lodging-houses is 





now notorious. In the Edinburgh Mass Radiography 
Campaign the incidence of active pulmonary tuber- 
culosis in men over 60 was 3.39 per 1,000 x-rayed and 
the incidence of carcinoma of the bronchus in the same 
group was 2.34. Nevertheless, we have not yet evolved 
an adequate public policy for the regular x-raying of 
this group of the population. The high incidence of 
active pulmonary tuberculosis found on routine radio- 
graphy in patients admitted to hospital has been well 
known for years in the United States (U.S. Public Health 
Service, 1959). In England and Wales overall hospital 


same is by no means true of the doctors or other hospital 
employees. One of the most urgent tasks in improving 
the prevention of tuberculosis is to organize regular 
radiographs for these “ danger” groups. 

The surveys of workers in factories and offices, for so 
long the main occupation of mass radiography units, 
is now relatively unrewarding (Fig. 3). It may be justifi- 
able to carry out such a survey every three years or so, 
but annual x-ray examination is probably wasteful. 

Finally, it is of great value to have a mobile miniature 
radiography machine which can be utilized for cleaning 
up an area, or a place of employment, where several! 
cases of tuberculosis have occurred. Card indices of 
notifications, classified by place of work and domicile, 
should be kept so that “ blackspots”” can be identified 
and an intensive search made for infectors. For such 
purposes a machine must be readily on call, and one 
should be quite prepared to survey a relatively small 
number of people in a given time in an attempt to 
identify a dangerous unknown infector. 

It is hoped that all areas of the couniry will appoint 
small committees, to include chest physicians and 
medical officers of health, whose business it will be to 
keep mass radiography policy constantly under review. 

Finally, one should recall the view of the Adrian 
Committee that the advantages of mass radiography, 
both to the individual and to the community, far out- 
weigh the minute hazards of the radiation involved 

(Ministry of Health, 1959). 


Chemotherapy 
Drug Combinations 


The value of drug combinations in preventing the 
emergence of resistant organisms is now generally 





rates are not impressive (Fig. 3). Higher 



























































rates have been recorded in Glasgow = |reacent PATIENTS H PERCENT panenvs | 
(Geddes, 1959). Although further data DRUG COMBINATION & |wrry resistantte| & | with RESISTANT T 3/ 
are required, routine survey of hospital 3 ar3montHs | & | ar 6 MONTHS | 
in-patients would probably be well worth ' = 
while. There are a number of studies |SM ALONE 29./day 42 71 |? ? | 
suggesting the value of x-raying the home 2 ; 
contacts of schoolchildren with positive |SM ALONE Iq./day 53 66 
tuberculin tests, but so far this has not 2 —— 
proved a worthwhile procedure in Edin- |SM4q./day + NaPAS 5q.X 4/day 4888 
burgh (Medical Officer of Health, Edin- ¢ ne 
burgh, 1958). Ditto 219;2 

= . 3 

The “ danger ” groups are those groups x 
in which an unknown infector may do Ditto ?a7 
most damage. They are therefore those ° . 
who in their daily work come into con- SM Ig./day +NaPAS 1250r2°5q.X4/day | ? BIO 
tact with the largest number of other “[_ , 
people, especially if their contacts are SM Iq. /dey + INH 100mg. X 2/day I20}2 53/0 ee 
particularly susceptible, as is the case of ° 
young children. For school-teachers, a Ditto 74/0 ?| ? 
voluntary scheme has been provided in " ’ | 
most areas in Scotland for a number of Ditto 1050 600 

ears and such a scheme is being dis- 
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would be entirely reasonable to make a 
regular x-ray examination a condition 
ef service in any of these groups, as is 
done in Russia and, for some groups, in 
the United States. Although most hos- 
pitals now have well-organized schemes 
for the regular survey of their nurses, the 


* Percent of positive cultures 
Fic. 4.—Streptomycin resistance with various drug combinations. Data derived 
from the following reports: 
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acknowledged. The most carefully controlled series of 
comparative trials have been carried out by the Medical 
Research Council in this country. The results are 
summarized in Figs. 4, 5, and 6 It is right that we 
should recall the important part that Marc Daniels 
played in the initiation and conduct of these trials. Few 
pieces of research can have saved so many lives. The 
main conclusions of these trials are the value of daily 
streptomycin plus isoniazid and of daily isoniazid plus 
P.A.S. ; the high incidence of resistance with single-drug 
therapy; and the inadequate reduction’ of resistance 
when streptomycin is given intermittently with daily 
isoniazid or when an insufficient dose of P.A.S. is given 
in combination with streptomycin. From other subse- 
quent evidence, some of it unpublished, it seems likely 
that the emergence of drug resistance may be higher, 
at least in severe cases, with daily isoniazid plus P.A.S. 
than with daily isoniazid plus streptomycin. The latter 
is almost certainly the best drug combination at present 
available. 
Drug Resistance 

The question of what constitutes a clinically import- 
ant degree of drug resistance is a vital one. In a recent 
survey of the problem of drug resistance in different 
countries, carried out on behalf of the International 
Union against Tuberculosis, we found a_ chaotic 
variation in methods of resistance-testing (Rist and 
Crofton, 1960). Fig. 7 illustrates the range of variation 
in the size of the inoculum, and in the critical concen- 
trations of the drugs in which growth is regarded as 
indicating clinically significant resistance. It will be 
seen that there is a ten-thousandfold variation between 
different centres in size of inoculum. There is a two- 
hundredfold variation in the critical concentration of 
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Fic. 7.—Variation in techniques of resistance-testing in 50/57 
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Fic. 5.—Isoniazid resistance with various drug combinations. 
Fig. 4). 
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Fic. 6.—P.A.S, resistance with various drug combinations 


(References as Fig. 4.) 
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countries. (Indirect tests on solid medium.) 


streptomycin, a hundredfold variation 
in that of isoniazid, and a fiftyfold in 
that of P.A.S. Admittedly, the compari- 
sons between the methods are necessarily 
oversimplified. The arrows on_ the 
diagram indicate approximately the levels 
used in the tests in our own department, 
which are similar to those now advocated 
by the Medical Research Council. 

It seems certain that everyone cannot 
be right, and we have long held that the 
only way of establishing the critica! level 
of drug resistance is by comparing the 
progress of patients under treatment with 
the results of resistance tests. As criteria 
of failure we adopted clinical deteriora- 
tion, radiological deterioration, increase 
of sputum positivity, or the emergence 
of resistance to a second drug when both 
drugs were given in a normally successful 
combination. We have compared in our 
own material the clinical significance of 
low and high degrees of drug resistance. 

A summary of this material by Dr. 
Sheila Stewart is illustrated in Fig. 8. 
Although this is by no means a controlled 
trial, it does indicate that low degrees of 
drug resistance are often very important 
indeed. Those low degrees will often be 
missed by methods of testing used in 
many centres. When the bacteriologist 
informs us that the patient’s organisms 
are sensitive to a drug, we should expect 
that drug to be effective in all patients. 
The present methods used in our depart- 
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Fic, 8.—Incidence of evidence of significance of resistance in patients with low and with high degrees of resistance. 


ment do approximate closely to this ideal, but any 
unexpected result must always be discussed with the 
bacteriologist. It is only the clinician, knowing the 
patient, who can detect possible errors or inadequacies 
in bacteriological techniques. 


Size of the Resistance Problem 

Because of past errors in chemotherapeutic methods, 
the prevalence of drug resistance is now a formidable 
problem in many places. It is important to ensure that 
current knowledge is properly applied so that such 
tragedies are prevented in the future. The prevalence 
of drug resistance found in the International Union 
survey already mentioned (Rist and Crofton, 1960) is 
illustrated in Fig. 9. Although the figures represent a 
very rough sample, they do indicate that the problem is 
an important one. It is interesting to note the similar 
pattern of “‘ acquired ” and “ primary” resistance. The 
potential importance of “ primary” drug resistance in 

PERCENT RESISTANT 


RESISTANT TO PREVIOUSLY TREATED PREVIOUSLY UNTREATED 





(xe COUNTRIES) 


(14 COUNTRIES) 





AT LEAST ONE DRUG 42% 65% 
AT LEAST TWO DRUGS 15% 
ALL THREE DRUGS 02% 
STREPTOMYCIN 37% 
PAS. 14% 
ISONIAZID 30% 
'NO_OF PATIENTS ~ 4341 141 


Fic. 9.—Drug resistance in treated and untreated patients 
admitted to hospitals/sanatoria in 1957. Figures for previously 
treated patients are derived from centres in Austria, Belgium, 
Brazil, Canada, Czechoslovakia, France, Germany, Holland, 
India, Japan, Jugoslavia, Poland, Roumania, Switzerland, 
United Kingdom, and United States. Brazil and India are 
omitted from the figures for previously untreated patients. 


Cc 


newly diagnosed patients requires emphasis. It is this 
danger which has led us in the last few years to utilize 
all three of the main drugs in newly diagnosed patients 
ill enough to be admitted to hospital. Pending the 
results of the pretreatment resistance tests, this ensures 
that, if the patient’s organisms are primarily resistant to 
one of the three drugs, at least the other two drugs are 
being utilized as a proper combination. Fortunately the 
incidence of primary resistance to two or more of the 
three main drugs is still very small. In areas where 
effective treatment is being given, the incidence of 
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primary drug resistance should decrease. Unfortunately, 
in many areas of the world bad chemotherapy is being 
given on a wide scale, and in these areas the incidence 
of primary resistance will probably increase until 
present knowledge is properly applied. 


PERCENT OF PATIENTS 


SM DAILY + INH DAILY 

SM X 3/ WEEK + PAS DAILY + INH DAILY 
SM DAILY + PAS DAILY + INH DAILY 

SM DAILY + PAS DAILY 

SM X 2-3 / WEEK + PAS DAILY 

PAS DAILY +INH DAILY 





SM X 2-3/ WEEK + INH DAILY 06 
OTHER 03 
TOTAL. 1004% 
Fic. 11.—Chemotherapy used in 348 personal cases rendered 
sputum-negative, 1952-8. 


Results of Chemotherapy 


If drug resistance is avoided by proper combinations 
of drugs it should be possible to render the sputum 
negative in all cases. Fig. 10 shows the rate of sputum 
conversion to culture negative in all my own patients 
with pulmonary tuberculosis, and with organisms 
sensitive to at least two of the three main drugs, who 
were admitted between the beginning of 1952 and the 
end of 1958. Five patients are omitted ; four died, still 
with sensitive organisms, from non-tuberculous causes 
before sputum conversion. The organisms of a fifth 
were primarily P.A.S.-resistant; he was treated in a 
Medical Research Council trial on dual therapy, and 
sputum conversion was only achieved by surgery. It 
will be seen that the sputum was converted to culture- 
negative in all other patients by 10 months. Of these 
patients, 40% were in the far-advanced category and 
49° moderately advanced. The chemotherapy used is 
indicated in Fig. 11. In the later years treatment was 
started with all three drugs, for reasons already 
mentioned, the streptomycin being given intermittently, 
with daily P.A.S. and isoniazid, to elderly patients more 
liable to vestibular damage. 


Relapse 


When we are virtually sure of converting the sputum 
to negative the next objective is to prevent relapse. 
Fig. 10 also relates the relapse rate in Edinburgh patients 
treated in 1953 and 1954 to the duration of their 
chemotherapy. By 1954 most abbreviations of chemo- 
therapy were due to the patients’ default and not to the 
physician’s choice (Ross et al., 1958 ; Ross, 1959). There 
is a decreasing rate of relapse with increase in duration 
of chemotherapy. The rate is only 1% in those who had 
had 12 to 17 months’ treatment and virtually nil in those 
who had had 18 months’ or more. The single relapse 
occurring in a patient who had had more than 18 
months’ chemotherapy is omitted from this diagram, 
although it had to be included in the series on formal 
definition. It is virtually certain that the relapse was 
due to the patient’s harbouring resistant organisms 
before admission to hospital. There had previously 
been a cavity on the opposite side and drug-resistant 
organisms had emerged under inadequate chemotherapy. 
Nevertheless the cavity had closed and the sputum had 


temporarily become negative. The patient was admitted 
to hospital once more sputum-positive, but with sensitive 
organisms. Under good chemotherapy this cavity 
closed. The eventual relapse was due to the opening of 
a cavity on the original side from which resistant 
organisms had been derived, and at the time of relapse 
the patient’s organisms were once more resistant. 

The remarkable parallel between the isolation of 
tubercle bacilli from resected lesions and the relapse 
rate is also shown in Fig. 10 (derived from Stewart 
et al. (1956, with later additions). It will be noted that, 
with the probably inadmissible exception discussed 
above, there were no relapses and no positive isolations 
in those who had had more than 18 months of 
chemotherapy. 

For reasons given elsewhere (Crofton, 1959) I think 
there is at present little place for chemoprophylaxis in 
this country. 


The Tuberculosis Service 


The weapons available for the defeat of tuberculosis 
will not be brought to bear with full effect unless there 
is most enthusiastic co-operation between all branches 
of the tuberculosis service, using this term in its broad 
sense. In this context the tuberculosis service must 
include public-health doctors, health visitors, almoners. 
mass-radiography workers, in addition to clinicians. In 
such an inevitable division of responsibility there are 
endless possibilities for disagreement. It is only when 
all agree that the only important thing is the end in 
view, rather than the frontiers of responsibility, that we 
shall manage finally to get rid of tuberculosis. In fact, 
even this is not enough. On the broader front, general 
practitioners and other hospital clinicians must be 
persuaded to give their full co-operation, and no final 
success can be achieved unless the public, and this means 
all sections of the public, can be convinced that this 
is a battle worth winning and one for which they have 
a personal responsibility. ; 

No chest physician can obtain a really high rate of 
sputum conversion unless he has the help of a skilled 
and well-informed bacteriologist and a_ skilled and 
courageous thoracic surgeon to help to salvage those 
patients who, owing to previous poor chemotherapy. 
have had their organisms made resistant to the standard 
drugs. This problem is dealt with elsewhere (Crofton, 
1960). In Edinburgh we have been particularly 
fortunate in all these respects. We have worked with 
an enthusiastic public health service as well as with 
bacteriologists, surgeons, and general practitioners of 
the highest skill. We have still, of course, a long way 
to go. While we may not be too far from achieving 
the ideal of no deaths from tuberculosis, we are a long 
way from having no notifications. However, perhaps 
we can be immodest enough to suggest that our rate of 
improvement does indicate that a great deal can be done 
by careful treatment combined with good team-work 
on the part of all concerned. 

Figs, 12, 13, 14, and 15 compare the trends of 
mortality in Edinburgh with those in the other major 
Scottish cities, with certain cities in England and Wales, 
and with some cities in Europe and North America. It 
is gratifying to note that Edinburgh mortality has 
declined from a grimly high place in the order of 
precedence to a level below that of any other of the 
cities analysed, with the exception of Amsterdam. I 
hope that this will be taken as evidence not only of our 
good fortune in our colleagues in other branches of the 








Sf =e be => 





Sept. 3, 1960 


service but also of our claims for the efficacy of chemo- 
therapy and for the substantial contribution it can make 
to the elimination of tuberculosis. 

The importance of both team-work and chemotherapy 
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the changes in notification rates recorded in Figs. 16 and 
17. (The figure for Edinburgh in 1959 is estimated from 
those of the first 10 months.) Up to 1954 the Edinburgh 
out-patient service had been divided from the in-patient 


From 1954 the same physicians looked after 





in decreasing the incidence of the disease is shown by _ service. 
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Fic. 15.—Mortality from pulmonary tuberculosis in Edinburgh, 
New York, and certain European cities. 
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the patients throughout and good chemotherapy could 
be brought to all those diagnosed. The dramatic change 
in the notification rates is obvious, even before the 
recent mass-radiography campaign. The efficacy of 
treatment may also be measured by the ratio between 
notifications and deaths, as shown in Fig. 18. 
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Fic. 17.—Notification rates for pulmonary tuberculosis in Edin- 
burgh and certain other British cities, 1946-58. 


Conclusions 


We are beginning to see how the main weapons 
against tuberculosis can be applied in economically 
developed countries in suck a way that, provided 
enthusiasm and public backing continue right to the 
end, the disease can be eliminated within a measurable 
period. The problem of applying these techniques to 
underdeveloped countries is a formidable one. It is 
heartening to know that the British Medical Research 
Council is at present making a notable contribution to 
such studies in Africa and in India. The value of B.C.G., 
although established in certain favourable circumstances, 
must not be assumed for all others. The efficacy of 
the actual vaccine used must be kept under constant 
review both in the laboratory and in the field. The 
groups to whom it is given must be determined accord- 
ing to the particular epidemiological situation. Miniature 
radiography must be used intelligibly. In this country 
particular attention must be paid to “ danger” groups 
and to certain high-incidence groups which are still 
insufficiently covered. ‘‘ Black spots ” of high incidence, 
topographical or occupational, must be identifie¢ and 
attacked. 

Techniques of testing for drug resistance are still 
inadequate in very many centres. In consequence, the 
clinician may be misled in his choice of drugs, and 
treatment may fail. Inferior drug combinations are still 
too often prescribed either initially or later in the course 
of treatment. Well-advertised remedies may _ be 
prescribed before their value has been critically 
appraised by proper clinical trial. And, finally, we have 
to fight the new enemy, complacency—complacency by 
the public, who may fail to volunteer for mass radio- 
graphy ; complacency by administrators, who in some 
areas may conduct a campaign of attrition on the 
facilities and morale of the tuberculosis service ; and, 
lastly, complacency in ourselves. I find myself, faced 
with a new patient, assuming that I can be sure of 
arresting his disease, but tending to forget that I can be 
quite certain to do so only if I take an immense amount 
of trouble over his chemotherapy, his bacteriology, and 
his social and personal problems. 
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There is little doubt that tuberculosis could be 
eliminated quite quickly if everyone were prepared to 
take sufficient trouble. Meantime the only proper 
attitude, at least in economically developed countries, is 
that every death from tuberculosis and every new 
notification is a failure which ought to have been 
prevented. 

Summary 


With 12 to 25 million infectious cases of pulmonary 
tuberculosis in the world the disease is far from being 
defeated. Even in economically developed countries the 
elimination of tuberculosis could be proceeding much 
more rapidly if present knowledge were more widely 
and more intensively applied. 


The main weapons for the defeat of tuberculosis are 
miniature radiography to detect cases, chemotherapy to 
cure them, and B.C.G. to raise the individual’s resistance 
to the disease. 

It is suggested that B.C.G. has an important, if 
accessory, part to play in economically developed 
countries, and might be even more useful in under- 
developed countries provided the efficacy of the vaccine 
is kept constantly under review, both in the laboratory 
and in the field. 

The proper use of miniature radiography is reviewed. 
It is suggested that this weapon could be used with much 
greater intelligence and effectiveness. 


Chemotherapy should be able to ensure the arrest 


of virtually all newly diagnosed cases of the disease, 
and there should be little or no relapse. Evidence for 
this is adduced. Methods for testing for drug resistance 
are at present chaotic. Failures of therapy are often due 
to the use of wrong combinations of drugs or to 
misleading drug-resistance tests. 


With good team-work and proper treatment the 
elimination of tuberculosis could be greatly accelerated. 
The Edinburgh figures for mortality and morbidity, 
though by no means perfect, have shown a dramatic 
change for the better over the last few years and now 
compare very favourably with other cities in the United 
Kingdom, Europe, and the United States. This is held 
to demonstrate the value of team-work, and of 
scrupulous chemotherapy. in the elimination of the 
disease. 


I am indebted to many people for much of the work on 
which this lecture is based. I would like particularly to 
mention my clinical colleagues, Drs. I. W. B. Grant, N. W. 
Horne, J. D. Ross, and J. Williamson ; my bacteriological 
colleagues, Drs. Sheila Stewart and A. T. Wallace; Mr. 
Andrew Logan and the Edinburgh thoracic surgeons ; Drs. 
H. E. Seiler and J. M. Mair, uf the Edinburgh Public Health 
Department ; and many able past and present assistants. I 
must thank Drs. J. E. Geddes, R. N. Johnston, Ian M. 
Macgregor, W. P. Phillips, and V. H. Springett for providing 
me with certain British figures, and Dr. B. Pirc, of the 
World Health Organization, for the figures for cities outside 
Great Britain. I am most grateful to Miss Una Mackie, of 
the medical illustration department of Edinburgh University, 
for preparing the diagrams. The Edinburgh research was 
supported by generous grants from the Royal Victoria 
Hospital Tuberculosis Trust. 

Note.—In the diagrams all Edinburgh figures for 1959 are 
calculated from the returns for the first 10 months of the 
year. . 
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Since the original communications on the therapeutic 
value of penicillin G (Chain et al., 1940 ; Abraham et al., 
1941) search has been continued for new effective anti- 
biotics. It has become evident that the penicillin-resistant 
staphylococcus is an organism whose control presents a 
major problem. Recent papers have emphasized these 
difficulties, and in a trial at the Postgraduate Hospital, 
Hammersmith (Barber et al., 1960), penicillin G was 
actually withdrawn from routine use in an endeavour 
to reduce the number of staphylococci in the hospital 
which were penicillin-resistant. The later introduction 
of erythromycin (McGuire et al. 1952), novobiocin 
(Smith et al., 1956; Wallick et ai., 1956), and vanco- 
mycin (McCormick et al., 1956), which are effective 
against penicillin-resistant staphylococci, have their own 
disadvantages, such as the rapid development of resist- 
ance on the part of the organism or toxic effects on the 
eighth nerve. 

Batchelor et al. (1959) announced the isolation of 
6-aminopenicillanic acid. An opportunity presented for 
the development of synthetic penicillins effective against 
penicillin-resistant staphylococci. The first of these new 
synthetic penicillins—namely, BRL 1241 (“celbenin ”) 
—is the subject of this trial. The chemical formula of 
this compound is sodium 6-(2,6 dimethoxybenzamido) 
penicillanate monohydrate. 

’ 
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Material and Methods 


The trial of the compound’s effectiveness was directed 
solely against penicillin-resistant staphylococci. 

In the selection of cases the following criteria were 
adopted: (1) the patients were infected with Staphylo- 
coccus aureus ; (2) the staphylococcus was resistant to 
penicillin G and did not respond to treatment with other 
antibiotics ; (3) the use of BRL 1241 was confined to 
cases where an antibiotic was clearly indicated—the mere 
presence of Staph. aureus in carriers was not taken as 
an indication for treatment ; and '(4) the production of 
bacteriological evidence of the presence of the staphylo- 
coccus, its sensitivities before treatment, and _ the 
examination of the appropriate material—for example, 
swabs or sputum—after treatment. 


The drug itself was kept at —2° C. until use and was 
administered in the dosage indicated in each case. A 
dose of 1 g. entailed the injection of 2 ml. intra- 
muscularly. Concentrations in serum and urine were 
assayed at intervals after injections. 


Case 1 


A man aged 59 was admitted to hospital in January, 
1960, with severe right-upper-lobe pneumonia which 
followed influenza. White blood count, 16,400. Sputum 
culture on January 4 showed heavy growth of coagulase- 
positive Staph. aureus, resistant to penicillin, streptomycin, 
tetracycline, and erythromycin. His temperature ranged 
between 99 and 102° F. (37.2 and 38.3° C.). He was 
treated, before the results of the sputum culture were 
returned, with penicillin, streptomycin, and tetracycline 
without improvement. He then received a five-day course 
of BRL 1241, 1 g. four-hourly from January 8 to 13. His 
clinical improvement was striking, and his temperature 
returned to normal and remained normal thereafter. No 
staphylococci could subsequently be obtained from the 
sputum, He was discharged on January 19. 


Case 2 


A woman aged 60 was admitted to hospital for surgical 
treatment of carcinoma of the floor of the mouth. Glands 
were found in the neck and she underwent a two-stage 
operation on November 17 and December 1, 1959. After 
operation she developed an intractable wound-infection 
of the cervical incision. Swab culture on January 12 
showed Staph. aureus resistant to peniciJlin, streptomycin, 
tetracycline, and erythromycin. She hac 'ready received 
penicillin and tetracycline with no effect. ‘“efore treatment 
with BRL 1241 was started her temperature fluctuated 
between 99 and 102° F. (37.2 and 38.9° C.). She was treated 
with BRL 1241, 1 g. four-hourly for five days. Her tem- 
perature became normal in 24 hours and remained so. 
Culture was negative; she underwent further operation 
without ill effect on January 21, and was eventually 
discharged on February 19, after her second operation. 


In this case severe cervical cellulitis and cervical 
suppuration were cleared by BRL 1241. 


Case 3 


A youth of 18 developed a trophic ulcer on his right leg 
after poliomyelitis. For two years no healing was achieved, 
and as the leg was useless he had a below-knee amputation 

“on February 1. Ten days later he developed a wound 
infection and his stump became red, swollen, and painful. 
Swab culture on February 16 of discharging pus showed 
penicillin-resistant Staph. aureus. He was treated with 
BRL 1241, 1 g. four-hourly for five days. Swab on February 
23 showed only a few colonies of Staph. albus. From this 
time the wound healed. 


This is an example of treatment of wound infection 
with BRL 1241 and demonstrates its value in this type 
of case. 


Case 4 


A man aged 61 was admitted to hospital for amputation 
of the left leg for peripheral vascular disease. He had 
chronic bronchitis and emphysema, and after operation a 
right lower lobe pneumonia occurred. He developed con- 
gestive cardiac failure and was extremely ill, without fever 
but with a pulse rate of 100-110 and a respiratory rate 
of 30-40. Sputum culture of February 29 grew coagulase- 
positive Staph. aureus resistant to penicillin, streptomycin, 
tetracycline, and erythromycin. He was ireated with BRL 
1241, 1 g. three-hourly for 10 days, and though the staphylo- 
cocci disappeared from his sputum he showed no clinical 
improvement. Chloramphenicol, streptomycin, and * crysta- 
mycin” also had no effect. He died on March 15 in 
congestive cardiac failure. 


This patient was suffering from cor pulmonale. BRL 
1241 cleared the staphylococci but of course made no 
difference to the underlying cardiac condition. 


Case 5 


‘A man aged 71 was admitted to hospital with a carcinoma 
of the left bronchus. Left pneumonectomy was performed. 
After this procedure his condition was not satisfactory in 
that he continued to have an intermittent pyrexia and was 
unwell in himself. He had a wound infection which grew 
Staph. aureus on culture, but pneumonectomy-space aspira- 
tion showed a clear fluid. He was observed for a period. 
Aspiration of the pneumonectomy space later revealed thick 
creamy pus from which Staph. aureus resistant to penicillin 
and streptomycin was grown. He was treated with BRL 
1241, 1 g. three-hourly. Ten days later, on March 17, 
culture of aspirated fluid was sterile. 

It was recognized that surgery was indicated to drain this 
empyema, but it is of note that treatment with BF 1241 
sterilized the fluid. 


The most noticeable clinical effect prior to drainage 
was the disappearance of constitutional disturbance and 
the rapid reduction in respiratory rate after treatment 
with BRL 1241. Antibiotics are not advocated as a 
substitute for surgical drainage of pus, and this patient 
was thus treated only until surgery was performed. 

\ 


Case 6 


A man aged 44 was admitted to hospital for laryngectomy 
for carcinoma and block dissection of the left side of the 
neck. His wound became infected with Staph. aureus 
resistant to penicillin and streptomycin. He was treated 
with BRL 1241. 1 g. four-hourly for five days. The discharge 
was much reduced and his wound healed. 


In this patient there was considerable risk of spread 
of a penicillin-resistant staphylococcal infection. After 
treatment was begun, no spread, in fact, occurred. 


Case 7 


A man aged 57 admitted to hospital for prostatec- 
tomy was found to have an infection of the urinary tract 
with penicillin-resistant Staph. aureus. Prior to prostatec- 
tomy he was treated with BRL 1241, 1 g. four-hourly for 
three days, a catheter specimen then being found sterile. 
After retropubic prostatectomy he developed a wound 
infection with Staph. aureus. It was mild, and cleared up 
without treatment. 

Case 8 


A man aged 40 was admitted to hospital for assessment 
of his bronchiectasis for surgery. He produced a quantits 
of sputum daily and had an intractable cough. Sputum 
culture showed Staph. aureus resistant to penicillin. The 
surgeon was unwilling to perform a thoracotomy in the 
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presence of penicillin-resistant staphylococci. BRL 1241 
was given for five days, 1 g. four-hourly. Sputum cultures 
were then negative. Bronchoscopic suckings had not shown 
any pathogens. 


Case 9 


A man aged 33 was admitted to hospital in March, 1960, 
with a history of cough and dyspnoea. A diagnosis of 
bronchiectasis was made, confirmed by bronchogram, and 
this was found to be localized to the lingula of the lung. 
On April 5 lingular resection was carried out. This proce- 
dure was soon followed by the production of much puruient 
sputum. Bronchopneumonia was diagnosed. Culture of the 
sputum grew penicillin-resistant Staph. aureus, and he was 
treated with BRL 1241, 1 g. four-hourly for seven days. 
After treatment the amount of sputum was greatly reduced 
and culture showed no evidence of staphylococci. He was 
discharged one week later. 


This was a case of rather severe post-operative 
staphylococcal pneumonia which responded rapidly and 
effectively to BRL 1241. 


Case 10 


A woman aged 38 was admitted to hospital in April, 1960, 
for exploration of the mitral valve. At operation it was 
thought that mitral regurgitation was predominant, and in 
view of her condition it was decided to attempt reconstruc- 
tion of the mitral valve at a later stage. 

Prior to a second operation she developed pneumonia, 
as evidenced by fever, cough, sputum 24 oz. (70 ml.) a day, 
signs of pneumonic changes in the lungs, and radiographic 
evidence of the same. Sputum grew penicillin-resistant 
Staph. aureus. She was treated with BRL 1241, 1 g. four- 
hourly, with clearance of the chest signs and radiographic 
appearances, and the sputum was reduced to negligible 
proportions. Culture after treatment showed no 
staphylococci. 


This is another case of resistant staphylococcal lung 
infection which was successfully treated. 


Case Il 


A woman aged 26 was admitted with a history of infection 
for two years. In 1957 and 1958 she had a breast and peri- 
nephric abscess, but unfortunately no record of the organism 
or the treatment could be obtained. In 1959 she had a right 
Otitis media complicated by mastoiditis and labyrinthitis, 
and in June, 1959, she was suspected of developing a right 
cerebellar abscess; this was not confirmed. In November, 
1959, exploration of the right posterior fossa yielded pus 
in the right cerebellar hemisphere which cultured Staph. 
aureus, resistant to penicillin but sensitive to chlorampheni- 
col. She was treated with chloramphenicol, between 1 and 
2 g. daily from November, 1959, to April, 1960, punctuated 
by short courses of erythromycin, oxytetracycline, and 
achromycin. Between November, 1959, and January, 1960, 
the abscess was repeatedly tapped, with growth of the same 
staphylococcus with the same sensitivities. 

In January 26, 1960, a right cerebellar abscess was 
excised from which the same organism was again cultivated. 
This Staph. aureus, with the same sensitivities, was also 
cultured from the ventricular and lumbar C.S.F. On March 
18 a cutaneous abscess over the occiput developed, growing 
the same staphylococcus. On March 25 a ventricular tap 
showed a C.S.F, with the same staphylococcus. She had a 
hyperpyrexial meningeal reaction with signs of brain-stem 
involvement and a purpuric rash. The fever and meningitis 
were not affected by an augmented dose of chloramphenicol. 
On March 30, BRL 1241, 1 g. four-hourly, was started. 
Within seven days the C.S.F. white cells fell from 3,380/ 
c.mm. before treatment to 7/c.mm, and her pyrexia settled. 
On April 15 40 ml. of pus was aspirated from the posterior 
fossa, but for the first time no organism was grown from 
this. Treatment with BRL 1241 was continued, but so severe 
was the residual neurological damage that it was thought 


quite likely that she would die. However, she began to 
improve, and up to the time of writing has continued to do 
so without any evidence of further staphylococcal infection, 
although she has marked residual neurological damage. 


This woman was suffering from a severe staphylo- 
coccal meningitis and cerebellar abscess which did not 
appear to respond to surgical measures or standard 
antibiotic treatment. Systemic administration of BRL 
1241 apparently cleared the staphylococcal meningitis 
and sterilized the abscess in the posterior fossa. 


Case 12 


Two weeks before admission this patient, a woman aged 
29, had had an attack of chicken-pox. This had been 
associated with much scratching and consequent secondary 
infection. She developed pain in the back, which became 
worse and was associated with high fever. She was tender 
over the fifth to ninth dorsal spines and the pains became 
girdle in type. Paralytic ileus and bladder paralysis 
developed. Lumbar puncture showed a slow rise of 
pressure, a protein content of 1,000 mg./100 ml., and 59 
white cells. A myelogram showed a block from T 3 to L 1 
spines. An extradural abscess was diagnosed. On May 15 
extradural penicillin and chloramphenicol were introduced 
and a “ polythene” cannula was left in situ after laminec- 
tomy, T9 to 11. Culture of the abscess showed a penicillin- 
resistant Staph. aureus insensitive to chloramphenicol and 
streptomycin. These were grown repeatedly. 

On May 18 BRL 1241 was administered, 3 ml. four- 
hourly intramuscularly. Culture on May 26 showed per- 


’ sistence of the organism. On May 27 further exploration 


still showed an extensive abscess. Her legs were paralysed 
after the second operation. On the evening of operation 
BRL 1241 was introduced locally through the cannula, 500 
mg. being put in every day. Culture on May 30 was sterile. 
From this date onwards recovery ensued. Her pyrexia 
settled completely and movement returned to her legs. On 
June 8 injections of BRL 1241 were discontinued. The only 
local reaction was severe pain and swelling at the site of 
injection. 

The severity of this woman’s condition rendered it 
inadvisabie to treat her with one drug alone, and there- 
fore she had chloramphenicol throughout the period 
in which BRL 1241 was given. It would seem, however, 
that its local instillation had sterilized an abscess cavity 
when chloramphenicol had failed. To make any further 
claims might well exaggerate the significance of this case. 


Case 13 
A man aged 41 was admitted with pleuritic pain, high 
fever, cough, and sputum. Examination revealed consolidation 
of the right lower lobe, confirmed on chest x-ray examination. 
Culture of the sputum showed penicillin-resistant Staph. 
aureus. Treatment for five days with BRL 1241, 1 g. four- 
hourly, resulted in resolution of the chest condition, and no 
further staphylococci were cultured. This was an acute 
staphylococcal pneumonia which responded rapidly to 

treatment. 
Comment 


Toxic Effects—A patient outside this series who was 
sensitive to penicillin G showed no reaction to a test dose 
of BRL 1241. However, 36 hours after receiving full 
dosage she developed a widespread erythematous rash 
which was controlled with large doses of antihistamines. 
Stewart (1960) quotes an interesting case of a volunteer 
sensitive to benzylpenicillin who was found to be 
sensitive to BRL 1241 in comparable dosage. 

In common with the experience of Stewart eft al. 
(1960) it has been found that the injections are painful 
and prolonged treatment has caused local reactions. 
Patients who have received both benzylpenicillin and 
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BRL 1241 consider the pain of injections is comparable. 
No other toxic effects were encountered. 

Blood and Urine Levels.—These were assayed on 
patients who were being treated with BRL 1241 when- 
ever this was possible. In all cases assayed, blood levels 
showed a range of concentration between 18 and 21 
ug./ml. at half an hour, 13 to 20 ug. at one hour, 5 to 9 
ug. at two hours, and 1.5 to 2.7 ug. at three hours. By 
the fourth hour serum concentrations were invariably 
below 2 ug. Urinary assay showed that 75% of the 
dose administered in one day was excreted in the urine 
—for example, six injections of 1 g. were given in 24 
hours and 4,372 mg. were excreted in the urine over the 
same period, which is 73 % of the injected dose. Knudsen 
and Rolinson (1960), in their studies of absorption and 
excretion, showed similar results. 


Discussion 


The real test of effectiveness of this drug is whether 
it failed to eradicate staphylococci in any instance or 
caused such severe side-effects that it had to be with- 
drawn. So far in our limited experience no case failed 
to respond to treatment. 


In Case 4, with staphylococcal infection of the lung. 
the organism was eliminated but the patient died of his 
underlying cor pulmonale. It was not thought that any 
antibiotic treatment would have made much difference 
to his cardiac condition. 

Stewart et al. (1960) report one patient (Case 14, aged 
2) who relapsed after treatment of her multiple boils with 
BRL 1241. They report that staphylococcal infection was 
eradicated in all their other cases but was not necessarily 
extirpated from the anterior nares. 


Summary and Conclusions 


A clinical trial of BRL 1241, a derivative of 6-amino- 
penicillanic acid, is reported. 


Thirteen cases of staphylococcal infection resistant to 
penicillin G and/or other antibiotics are recorded. 


No serious toxic effects were encountered. The drug 
was successful in eradicating staphylococci in all. 


The results reported suggest strongly that the drug is 
effective against the resistant staphylococcus. 


We are grateful for supplies of BRL 1241 to Beecham 
Research Laboratories Limited. whose registered trade name 
for this drug is “celbenin.’ Our thanks are due to the 
physicians and surgeons at Guy’s Hospital who allowed us 
to treat their cases. 
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4 NEW PENICILLIN (BRL 1241) 
ACTIVE AGAINST PENICILLIN- 
RESISTANT STAPHYLOCOCCI 


BY 


R. KNOX, M.D., F.R.C.P. 
Professor of Bacteriology, Guy's Hospital Medical School, 
London 


The discovery of 6-aminopenicillanic acid, which has” 


been described as the penicillin “‘ nucleus ” (Batchelor, 
Doyle, Nayler, and Rolinson, 1959), has led to the 
synthesis of new penicillins, some of which show anti- 
bacterial activity very different from that of penicillin G. 
One of these, BRL 1241 (“ celbenin ’) shows remarkable 
activity against penicillin-resistant staphylococci (Rolin- 
son, Stevens, Batchelor, Cameron-Wood, and Chain, 
1960). The present paper describes some laboratory 
studies of this compound and some comparisons 
between it and three other penicillins. BRL 1241 
is sodium  6-(2.6-dimethoxybenzamido)penicillanate 
monohydrate. 
Methods 


BRL 1241 and “broxil” (phenethicillin) (Knudsen 
and Rolinson, 1959) were obtained from Beecham Re- 
search Laboratories. Penicillin G and penicillin V were 
commercial preparations from Glaxo Laboratories Ltd. 
Commercial penicillmase from Burroughs Wellcome and 
Co. was used. Antibacterial activity of the different 
antibiotics was measured, usually in nutrient broth, by 
the serial tube dilution test, using young broth cultures 
undiluted or in various dilutions. Cultures were incu- 
bated at 37° C. and minimum inhibitory concentrations 
read at intervals. Bactericidal tests were carried out as 
described in the text. 


Antimicrobial Activity ef BRL 1241 


The serial tube dilution test was used to compare the 
antimicrobial activity of BRL 1241, penicillin G, 
penicillin V, and broxil against some common micro- 
organisms of medical importance. The results are 
summarized in Table I. These confirm and extend the 


TABLE 1.—Antibacterial Activity of Four Different Penicillins 





| Minimum Inhibitory Concentration (ug./ml. ) 


| Pen.G | Pen.V | Broxil | BRL 1241 








** Oxford ”’ staphylococcus 0-02 0-01 | 0-01 | 1-0 
Staph. pyogenes (E3) - 125 62. | >250 2-0 
Str. pyogenes (group bane we 0-005 0-01 | 0-01 0-2 
Str. viridans ne 0-01 0-01 | 0-02 O-1 
*N. meningitidis .. re 0-2 O2 | 0-2 6 
Proteus vulgaris ad 15 | >250 >250 >250 
Ps. pyocyanea ae oo | Paw >250 >250 >250 
Salm. typhi. 3... | 75 | 2 >250 | +250 
;, paratyphiA .. oe 75 125 >250 | >250 
- a ae ae 31 >250 >250 } >250 
ae je Me ee ol oO2 | 7°5 62 | 62 
E. coli P 15 | 125 >250 >250 








~ Tnoculum: 0-02 ml. of 1/100 dilution of overnight broth cultures inoculated 
into 1 ml. of broth containing serial doubling dilutions of antibiotic. Minimum 
inhibitory concentrations read after 18 hours, incubation at 37° C. 

* This was tested in serum broth and the inoculum was 0-02 ml. of undiluted 
serum broth culture. 


observations of Garrod (1960), who pointed out that 
there may be significant differences in the action of 
different penicillins and that it is unwise now to assume 
that a micro-organism sensitive to one penicillin will 
necessarily be sensitive to another. It can be seen that 
BRL 1241 was still inhibitory in a concentration of 
about 2 wg./mi. against a penicillin-resistant staphylo- 
coccus, which under the conditions of the test was 
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capable of growing in high concentrations of penicillin 
G, penicillin V, or broxil. Yet against Salmonella para- 
typhi C, which was inhibited by a concentration of 0.2 
pg./ml. of penicillin G, BRL 1241 was ineffective 
in a concentration less than 62 »g./ml. On the other 
hand, BRL 1241 was highly active against the strepto- 
cocci tested and moderately active against Neisseria 
meningitidis in serum broth. There is thus considerable 
selectivity and specificity in the activity of these different 
penicillins, and much further work will be needed to 
assess the importance of these differences. 

The effect of inoculum size has been investigated with 
a few strains. Table II shows that against a highly 
resistant strain (E3), freshly isolated from one of the 
patients described by Douthwaite and Trafford (1960), 
BRL 1241 was equally effective (at about 4 »g./mi.) 
whether the inoculum was a few hundred or a few 
million organisms. This is in complete contrast to 
penicillin G, penicillin V, and broxil, with which the 


TABLE I].—Effect of Inoculum Size on Sensitivity of Four Strains 
of Staphylococci to Four Different Penicillins 





| Minimum Inhibitory Concentration (ug. ml.) 




















| | No. 
Strain | Dilution | Inocu- | | | BRL 1241 
lated | Pen.G |; Pen. V | Broxil | ———— 
| | | Expt. 1 |Expt.2 
“Ox. i 1 | 5 x 108 0-03 | 003 | 006) 2 2 
ford *| 4 1/10? | 5 x 104 0-007; 0-007! 0-03} 1 0-5 
1/104 500 0-007 | 0-003 0-01) 0-25 | 0-06 
1/1 3 x 10° 2 | 2 | 0-5 | 2-4 
P27 | fi 10? | 3 x 108 | 0:5 025 | 025,24 |° 
se Po Deals Peale 4g Pos 
PS fj 10? |} 4x10! 2 | “2 | o18}” O25 
L101 O00 8 ds 0-1 0-125) 
cil | 5x 108|>s00 |>s00 (>500 (48 | 
E3 | 41/10? | 5% 10*| = 2 4 1 
| |1/108 500 0-25 0-5 0-25 4 





_ Inoculum: 0-02 ml. of overnight broth cultures diluted as shown, inoculated 
into 1 ml.of broth containing doubling dilutions of antibiotic. Incubationat 
37° C. overnight. 


largest inocula were resistant to 500 »g./ml. or more, 
while the smallest inocula were sometimes sensitive to 
as little as 0.25 ug./ml. Another freshly isolated strain 
(P27) slightly resistant to the other penicillins showed a 
similar independence of inoculum size with BRL 1241. 
With a third strain (P5) and the “ Oxford” staphylo- 
coccus there was an effect of inoculum size in the sense 
that small inocula were inhibited by concentrations of 
BRL 1241 much lower than 2-4 ywg./ml. From these 
results, and from the large number of strains investigated 
by Rolinson et al. (1960) and Thompson, Harding. and 
Simon (1960), it seems clear that at the present time, 
though some strains of Staph. pyogenes may be sensitive 
to less than 2 ng. of BRL 1241 per ml., especially when 
the inoculum is small, none so far has been found 
resistant to more than 4 yg./ml., at any rate after over- 
night incubation. It is to be hoped that many more 
strains will soon be examined, so as to obtain a reliable 
baseline before the drug is widely used. 

On prolonged incubation, however, large inocula (of 
the order of 10° cells per ml.) do begin to grow in 
progressively higher concentrations, and after seven 
days’ incubation growth has occurred in tubes which 
initially contained 50 yg./ml. of BRL 1241. The 
explanation of this “‘ climb up” is being investigated. 


Effect of Penicillinase 
It is well recognized that the apparent resistance of 
freshly isolated staphylococci to penicillin depends on 
the speed with which the organisms can produce enough 
D 


penicillinase to destroy the penicillin before it destroys 
them. The activity of BRL 1241 against penicillinase- 
producing staphylococci is clearly due in part to the fact 
that it is not appreciably destroyed by staphylococcal 
penicillinase (Rolinson et al., 1960). In further experi- 
ments the activity of all four penicillins against the 
Oxford staphylococcus was tested in the presence 
of different concentrations of added penicillinase 
(Burroughs Wellcome). Table III shows the results. 


TABLE II].—Effect of Penicillinase on Antimicrobial Activity of 
Different Penicillins 








| Minimum Inhibitory Concentration (mg. ml.) in 
| Presence of Penicillinase 








Experiment 1: .. | 150 1,500 15,000 None 
PenicillnG ..| >100 j o 0-8 0-03 
BRL 1241... 2-4 2 L- 6g 2 

Experiment 2: | | 1 100 1 1,000 None 
Penicillin G > 100 a 0-03 

* ™ tsot > 100 - | 0-16 
Broxil .. a | >100 0°16 | 0-16 
BRL 124i Fs: a 08 0-8 





Inoculum: 0-02 ml. of a 1/100 dilution of an overnight broth culture of the 
Oxford staphylococcus. Penicillinase used was commercial penicillinase 
(Burroughs Wellcome). 


Whereas with penicillin G, penicillin V, and broxil anti- 
bacterial activity was progressively reduced in the 
presence of increasing amounts of penicillinase, with 
BRL 1241 the minimum inhibitory concentrations 
remained almost unchanged even in the presence of 
relatively high concentrations of penicillinase. 


Bactericidal Effect 


BRL 1241 was found to have a bactericidal effect both 
on the Oxford staphylococcus and on the penicillinase- 
producing staphylococcus E3 recently isolated from a 
patient (see Table IV). Eighteen-hour cultures of these 


Tas_e 1V.—Bactericidal Effect of BRL 1241 
(a) Oxford Staphylococcus 








No. of Viable Organisms in a Standard Loop at 
Different Intervals after adding Antibiotic 


No. Bab Rhea Soa tt 
Tube Inoculated) 3 hr. | 5 hr. 
| Pen. G/| 1241 | Pen. G/ 1241 | Pen. G| 1241 | Pen. G! 1241 





10 hr. 24 he. 























| 
1 123x108] Cc eT ¢ Cc} sce inl «x 
2123xel ere| e€y¢e1 3° )e1 3 Te 
3 |23x10?| Cj C| SC} C, 2% 11590; 0 | 4 
4 | 2 Tse) ot sc | Bie 4! 100 I 
5 | "230 a | ¢}| sc | 23) 3 1| 48 1 
6 23 S$ | 200| 20 12 | 1 


0 0 i 0 








(b) Penicillinase-producing Staph. pyogenes E3 





No. of Viable Organisms in a Standard Loop at 
} Different Intervals after Adding Antibiotic 

















No. Ch Bet . os a — 
Tube) Inocu- Ighr. | 3hbr. | Shr. | 7 hr. 24 hr 
lated | —| oe |p -" ne 
| i se | . n. 

“¥ 124i | PER 1241 | Pem-| 1241 | Pem-|a241 PED 1241 

1 |s3x00°} c| c| c| c|c| c|c|c, cjue 
2 |33x0#] CC} C| Cc} C| ¢| Cj} C| cj cj ue 
3 |33x10| C| C| €| C; €} | C/I | C | ve 
41330) COC! €Fei£2) €1 91 ¢€1 5 c |} uc 
5 ie | Cie) Bole. ! Lae Se 
6 33 }43 | 3 lar |] 9 117 | 3 [9s 10) Cc} 0 








“Incubation at 37° C. For further details see text. C=Confluent growth. 
SC =Semi-confluent growth. UC=Uncountable colonies. Figures give the 
number of colonies on plating out. 


two strains were diluted in nutrient broth in tenfold 
steps (tubes 1 to 6). These different dilutions in broth 
were then incubated for one and a half hours, at which 
time penicillin G, 0.5 ng./ml., or BRL 1241, 5 ug./m1., 
was added. Samples were removed and viable counts 
performed at intervals after the addition of the anti- 
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biotics. Viable counts were performed cn plates over 
half of which was spread penicillinase. 

In the concentration used, BRL 1241 was rapidly 
bactericidal against both strains—an effect, moreover, 
which was not reversed by penicillinase. Penicillin G. 
on the other hand, was effective only against the Oxford 
staphylococcus. It is true that with the larger inocula 
the bactericidal effect against the E3 strain was not 
complete. But the concentration of 5 ug. of BRL 1241 
per ml. used in this experiment was deliberately chosen 
as being only slightly greater than the bacteriostatic 
level of 2-4 ywg./ml., whereas the concentration of 0.5 
ug. of penicillin G per ml. used was about one hundred 
times greater than its minimum inhibitory concentration 
against the Oxford staphylococcus. Certainly it is clear 
that BRL 1241 in concentrations well below those easily 
reached in the blood (Knudsen and Rolinson, 1960) had 
a remarkable bactericidal effect against both penicillin- 
sensitive and penicillin-resistant strains of Staph. 
pyogenes. Under appropriate conditions BRL 1241 was 
lytic as well as bactericidal to both strains but, as with 
penicillin G, lysis can be demonstrated only if the cells 
are in a metabolically active state (Knox, 1945). 


Effect of BRL 1241 on Penicillinase Formation 


BRL 1241 was found to be a powerful inducer of 
staphylococcal penicillinase in staphylococci already 
possessing some penicillinase. Thus, though it is not an 
effective substrate for the enzyme (Rolinson et al., 1960), 
it is capable of strongly stimulating the further produc- 
tion of penicillinase by penicillinase-producing staphy- 
lococci. Experiments are in progress to determine 
whether it can induce penicillinase activity in penicillin- 
sensitive staphylococci. 


Attempts to Develop Resistance to BRL 1241 

By serial subculture in tubes containing BRL 1241, 
attempts were made to “ train ” staphylococci to become 
resistant to it. These experiments have been carried out 
both with penicillin-sensitive and with penicillin-resistant 
organisms, but they are still in a preliminary stage. An 
interesting observation has, however, been made with 
the penicillinase-producing staphylococcus E3. After 
three subcultures in increasing concentrations of BRL 
1241 it was found that this strain was able to grow in 
concentrations up to 18 ug./mi., though only after 
several days’ incubation. The organisms “trained ” in 
this way, however, grew normally when subcultured in 
BRL-1241-free medium. When these were tested for 
their resistance to BRL 1241 and penicillin G, penicillin 
V, and broxil, the results shown in Table V were ob- 


TaBLeE V.—Loss of Penicillinase % Staph. pyogenes E3 After 
“ Training” to BRL 1241 





| Minimum Inhibitory Concentration 














| ug./ml. 
| Pen.G. | Pen.v | Broxil | 1241 
“ : » {18 hours .. 100 100 10 } 5 
Untrained { 2days |. | 1,000 1,000 1,000 | 20 
ne 2 ae 0-1 0-1 0-1 5 
Trained ee es 1 o1 | 40 
tained. Whereas the original penicillinase-producing 


strain was capable of growing in up to 1,000 yg./ml. of 
penicillin G, penicillin V, or broxil, the organisms which 
had been “trained” by serial subculture in BRL 1241 
were now found, even if a very heavy inoculum was 
used, to be sensitive to as little as 0.1 ug. of penicillin G, 
penicillin V, or broxil per ml. Furthermore, suspensions 


prepared from these organisms showed complete loss of 
ability to destroy penicillin, as shown by incubating them 
with 1,000 yg. of penicillin G per ml. and estimating the 
rate of disappearance of penicillin by the hydroxyl- 
amine method. 


The “trained” organisms were of the same phage 
type (77) as the original strain. When tested in parallel 
with the original strain in serial doubling dilutions of 
BRL 1241, they did not appear to be significantly more 
resistant, though they did eventually, after several days’ 
incubation, grow in higher concentrations than the 
“untrained ” strain. The loss of penicillinase was not 
observed when the original penicillinase-producing strain 
E3 was “ trained ” to penicillin G, penicillin V, or broxil, 
After repeated passage through these antibiotics the 
organisms showed no loss of peniciilinase activity. This 
loss therefore occurred only in the presence of BRL 
1241. 


It is well known thai penicillinase-producing 
staphylococci may lose their penicillinase in some 
conditions (Barber, 1949, 1953; Chandler, Davidson, 
Long, and Monnier, 1951; Fairbrother, Parker, and 
Eaton, 1954). But the process is erratic and the condi- 
tions which promote it are ill-defined. The most reliable 
way of producing the change seems to be incubation at 
44° C. as described by Fairbrother et al. (1954), but only 
some of the strains they studied showed loss of 
penicillinase, and even then only after many subcultures 
at 44° C. With BRL 1241 loss of penicillinase has 
occurred in several experiments, though not consistently. 
On two occasions the change appears to have been 
complete in the sense that penicillinase-negative cells 
have completely replaced the originally penicillinase- 
positive population. Further work is in progress to 
determine whether this is only one more example of a 
process which has already been described with a variety 
of other agents or whether it has any greater significance. 


Discussion 

BRL 1241 is the first penicillin known which combines 
considerable antibiotic activity with almost complete 
resistance ‘to the action of staphylococcal penicillinase 
(Rolinson et al., 1960). In the laboratory it inhibits the 
growth of both penicillin-sensitive and penicillin-resistant 
staphylococci in a concentration of about 2-4 ng./ml. 
It is also effective in even lower concentrations against 
many organisms which are sensitive to “ conventional ” 
penicillins. It is highly bactericidal in concentrations 
not much greater than the minimum inhibitory concen- 
tration found in bacteriostatic tests. In two respects it is 
rather similar to cephalosporin C, since it combines the 
properties of inducing formation of staphylococcal 
penicillinase and at the same time of resisting almost 
completely the action of the formed enzyme (Pollock, 
1957), but it seems to be greatly superior to cephalo- 
sporin C in antibiotic activity. Clinically it is easy to 
administer and appears to be virtually non-toxic. 

If we consider the four penicillins—G, V, broxil, and 
BRL 1241--it seems that there is a continuous gradation 
in anti-staphvlococcal action from the first to the last. 
Garrod (1960), in comparing penicillin G, penicillin V, 
and broxil, showed that, against some staphylococci 
resistant to penicillin G, penicillin V had some in vitro 
activity and broxil had considerably more. A paper by 
Gourevitch, Hunt, and Lein (1960) indicates that broxil 
is less rapidly destroyed by penicillinase both from 
staphylococci and from B. cereus than penicillin G or 
V. Broxil might therefore be expected to show some 
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advantages over both penicillin G and V in infections 
due to staphylococci producing small amounts of 
penicillinase or where the infecting dose was small. But 
it would be dangerous to rely even on broxil in serious 
cases. of infection due to penicillinase-producing staphy- 
lococci, and it is certainly not true now to describe 
broxil, as Garrod (1960) has done, as the “ penicillin of 
choice ” in this type of infection. Of all the penicillins 
so far known BRL 1241 is unique, since it is at present 
equally effective against all strains of Staph. pyogenes 
sO far isolated (Thompson et al., 1960), whether they are 
sensitive Or resistant to penicillin G and whether or not 
they produce large amounts of penicillinase. 

BRL 1241, besides being effective against all types 
of Staph. pyogenes, is also effective against many other 
organisms which are sensitive to ‘conventional ” 
penicillins. Clinical experience alone will determine the 
place of BRL 1241 in chemotherapy and the indications 
for its use. The laboratory evidence available suggests 
that its greatest merit is its unique activity against 
penicillin-resistant staphylococcal infections for which 
the only antibiotics hitherto available have been toxic, 
difficult to administer, or only feebly bactericidal. 
Concentrations of BRL 1241 in the blood greatly in 
excess of those necessary to inhibit or kill staphylococci 
can easily be obtained and maintained (Knudsen and 
Rolinson, 1960), and, further, BRL 1241 is not appreci- 
ably inactivated in the presence of serum (Rolinson et al., 
1960). Clinical evidence so far (Douthwaite and 
Trafford, 1960; Stewart, Nixon, and Coles, 1960) 
strongly suggests that BRL 1241 will prove a valuable 
addition to the drugs available for the treatment of 
“resistant ” staphylococcal infections. 

It is already clear that there are really important 
differences in the antibacterial action of different 
penicillins. It is almost certain that our ideas of the 
scope of penicillin therapy will need radical revision in 
the next few years and that the discovery of 6-amino- 
penicillanic acid has ogened the way for the development 
of penicillins with hitherto quite unexpected ranges of 
activity. 


Summary 

A new penicillin (BRL 1241), in a concentration of 
around 1-4 yg./ml., inhibits the growth both of 
penicillin-sensitive staphylococci and of penicillinase- 
producing staphylococci capable of growing in high 
concentrations of penicillin G, penicillin V, or broxil. 

In a concentration of 5 yg./ml., BRL 1241 is rapidly 
bactericidal to both penicillin-sensitive and penicillin- 
resistant staphylococci. 

Although it is a powerful inducer of staphylococcal 
penicillinase, BRL 1241 is itself not appreciably 
destroyed by it. Its activity against penicillinase- 
producing staphylococci is relatively unaffected by 
inoculum size, and its antibacterial action is unaffected 
by concentrations of cell-free penicillinase which 
completely inactivate high concentrations of penicillin 
G, penicillin V, and broxil. 

Some preliminary experiments suggest that a 
penicillinase-producing strain of Staphylococcus 
pyogenes (E3), after several subcultures in the presence 
of BRL 1241, has reverted to the penicillin-sensitive state 
and no longer produces penicillinase. This effect is not 
produced by repeated subculture in penicillin G, 
penicillin V, or broxil. Further work is in progress to 
determine the nature of this effect. 


Apart from its unique effect on penicillinase-producing 
staphylococci, BRL 1241 is active, though not in such 
high dilutions as penicillin G, against a number of 
penicillin-sensitive organisms. 

Comparison of penicillin G, penicillin V, broxil, and 
BRL 1241 makes it clear that different penicillins show 
quite large differences in the range of their antibacterial 
activity. It is therefore no longer possible to treat all 
penicillins as though they were equivalent. 


My thanks are due to Beecham Research Laboratories for 
supplying BRL 1241; to Dr. E. T. Knudsen, Dr. G. N. 
Rolinson, and Mr. F. R. Batchelor for opportunities for 
ready exchange of ideas and experimental data ; to Dr. Mary 
Duncan for phage-typing the strain E3; and to Mr. N. 
House and Miss B. Whittamore for skilful and enthusiastic 
technical help. 
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The Leeds Mental Health Service has been recognized as 
one of the foremost in the county. The first occupational 
centre for males was opened by a voluntary committee in 
October, 1923, and was the forerunner of the present North 
Leeds Centre for adult males, which has recently been 
rehoused in modern hutments with accommodation for 150 
patients. There is, in addition, a sheltered workshop where 
fetling and assembly work is carried out and which can 
accommodate 25 patients. The first occupational centre for 
children was opened in the Armley district in January, 1929. 
There arz now altogether five such centres in Leeds, includ- 
ing two for children under 16 years of age which have 228 
places. Both these centres are housed in modern buildings, 
specially designed for the purpose, and one has special 
accommodation for the spastic mentally handicapped child 
who can scarcely walk or talk and requires individual atten- 
tion. There are two centres catering for female patients over 
15 years of age: one at Armley Grange, which accom- 
modates 50 young women, and a pioneer laundry for 35. 
Here about 10,000 articles a week are laundered for cor- 
poration departments. Nowell House, a short-stay home, 
was opened in June, 1955 and can take 12 children under 
15 years for short-term care during periods of domestic 
crisis for holiday periods. The programme for the future 
includes the provision of three residential hostels for patients 
discharged from mental hospitals and institutions who have 
no one to look after them. Premises at Rutland Lodge have 
been adapted for 40 male patients at a cost of nearly £14,000 
and a new occupational centre is being built on the Armley 
Grange site at a cost of £25,000, while the existing premises 
are being adapted for the residential accommodation of 25 
mentally handicapped female patients. Plans have also been 
approved by the Ministry for the erection of a £64,000 
hostel for 45 female patients on a site adjoining the East 
Leeds Centre. 
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A report in 1959 by Batchelor et al. on the isolation 
of 6-aminopenicillanic acid drew attention to the 
possibility of synthesizing new forms of penicillin by the 
introduction of side-chains. Derivatives prepared in this 
way may or may not possess antibacterial activity, but 
we were particularly impressed by the range and mode 
of action of one derivative, supplied to us in 1959 as 
BRL 1241 (“celbenin”). The compound—sodium 6- 
(2,6 dimethoxybenzamido)penicillanate monohydrate— 
may be represented by the following structural formula: 


_ ACH, US. cH, 
_S—CO.NH.CH—CH re 
—: a, 
ie bo—t a 
H,; CO—N—CH.COONa.H,O 
In the report which follows, this compound is 


compared with natural penicillins and with phenoxy- 
propionamidopenicillin (‘‘ broxil”), another synthetic 
derivative of 6-aminopenicillanic acid. 

Our results led us at an early stage to believe that 
BRL 1241 was a compound of therapeutic importance. 
Part of the present report is therefore concerned with 
results obtained in patients treated with it in this hospital 
as described in the accompanying publication (Stewart 
et al., 1960). 

Methods 


Sensitivity tests in liquid and in solid media were 
performed by standard techniques with the assay 
nutrient broth and agar supplied by the Southern Group 
Laboratories. 


(a) In liquid media, the various penicillins were made 
up in broth on a w/v basis from refrigerated stock 
solutions. The bactericidal or bacteriostatic effects were 
compared by colony-counts of aliquots from 3-ml. 
control and test cultures at various intervals after 
inoculation. To assess sterility of a clear culture, the 
entire volume was added to 200 ml. of broth containing 
an excess of penicillinase (see below). In some tests the 
broth was reinforced by the addition of a thin layer of 
human or horse blood. 


(b) Solid media were used for screening tests by 
impregnating 10-mm. disks of Ministry of Health 
blotting-paper No. 8A 08371 with 1 ug., 10 wg., or more 
of the drug under test. The organisms were grown on 
pour-plates, reinforced by blood products when 
necessary (haemophilus, pneumococcus, etc.) and the 
inhibitory zones measured with callipers. 

(c) A few tests of lysis were performed by adding a 
suspension of washed bacterial cells to concentrations 
of the drugs in M/15 phosphate buffer at pH 7 and 


reading the changes in turbidity of the suspensions 
at 575 mz. 

Assays of BRL 1241 in body fluids were performed 
on large assay-plates, seeded with a test organism, 
usually Sarcina lutea. The unknown fluid was compared 
in each assay with a range of controls in water, serum, 
plasma, or albumin, and the result read by interpola- 
tion from the linear semi-log graph of concentration 
against zone diameter. In the case of urine the sample 
was heated to 75° for 10 minutes to minimize contami- 
nation and diluted with water to 1: 100 or more. 


Chromatography of benzylpenicillin and BRL 1241 
in urine was performed by the ascending technique on 
25-cm. squares of ‘Whatman No. 1 paper, using as 
solvent the top layer of butanol-ethanol-phosphate buffer 
(40:20:50) mixture. After an overnight run, the 
chromatograms were dried out and “developed” on 
assay-plates seeded with Sarcina lutea in agar. 


Penicillins —BRL 1241 and phenoxypropionamido- 
penicillin -were supplied as pure amorphous powders. 
Phenoxymethylpenicillin (penicillin V) and _ benzyl- 
penicillin (penicillin G) were obtained in the crystalline 
form. All comparative tests were made on a w/v basis. 
Dosage of BRL 1241 in patients was normally 100 mg./ 
kg./day in four six-hourly doses. 


BRL 1241 was supplied to us as a pale cream 
slightly hygroscopic powder, absorbing 0.5% moisture 
at room temperature in 24 hours. It was remarkably 
soluble in cold water, from which it did not precipitate 
on boiling. The resulting solution was neutral and the 
solubility decreased with fall of pH, sharply at pH 4 
or lower. The acid precipitate redissolved readily in 
alkali. In solution at pH 7, BRL 1241 lost 30% of its 
potency after 10 minutes at 80° C., and 75% at 100° C., 
being in this respect rather less heat-labile than benzyl- 
penicillin. When dried on paper disks, BRL 1241 was 
much less heat-labile, retaining approximately 75% of 
its potency after one hour at 160° C. 


Penicillinase was obtained in the form of a broth 
filtrate of Bacillus licheniformis and crystalline “ neutra- 
pen,” in which the penicillinase is derived from Bacillus 
cereus. A number of experiments were also performed 
with penicillinase-forming strains of Staphylococcus 
aureus. 


Inoculum.—As a routine, the inoculum used in our 
experiments was a standard drop of a 24-hour culture 
of the organism in appropriate medium, diluted 
sufficiently to cause no visible turbidity in the test 
media. In the case of routine tests with Staph. aureus, 
the final inoculum produced by this means was 200,000- 
300,000 viable organisms per ml. of test medium. In 
particular experiments the inoculum was varied from 
600 organisms per ml. up to 500 million organisms per 
mi. to test the influence of inoculum-size. 


Results 


A preliminary survey of the comparative sensitivities 
of various pathogens, isolated consecutively and without 
selection from patients admitted to this hospital, showed 
that there were some important differences between the 
four penicillins (Table I). Thus, 43% of strains of 
Staph. aureus were completely resistant by paper-disk 
assay to 10 ug. of benzylpenicillin, whereas all of these 
strains were inhibited by this quantity or less of BRL 
1241 and an intermediate figure (74%) by phenoxypro- 
pionamidopenicillin. On the other hand, the other 
pyogenic Gram-positive cocci were, in general, more 
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TABLE I.—Effect of Four Forms of Penicillin Upon a Number of 
Pathogenic Bacteria, Consecutively Isolated from Patients, 
Excluding Re-isolations. The Figures Indicate No. Sensitive 
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/No. Tested. 
i hier 
| | | °/ Sen- 
PF cde |Phenoxy-|Phenoxy- ete 
icaiile — | Benzyl- | methyl- | propion-| BRL —" 
Asse penicillin} benzyl- | amido- | 1241 BRL 
| Disks penicillin} penicillin 1241 
} 
Staph. aureus . . i% 10 171,301 | 100/137 | 223/301 | 301/301 | 100 
> as 2. 10 35/42 | 27/37 36/42 42/42 100 
Haemolytic streptoco- } 
coccus groupA ... 1 108/108! 52/52 | 108/108 | 108/108 | 100 
Haemolytic streptoco- | 
coccusgroupD ... 10 8/12 | 46 7/12 0/12 0 
Haemolytic streptoco- | | 
coccus other groups 1 66 | 66 6/6 6/6 100 
Non-haemolytic strep 
tococcus ‘ * 10 712 | 4/8 6/12 7/12 58 
Pneumococcus nh 1 60/60 | 3030 60,60 60/60 | 100 
eee 7/8 0/2 | o8 os | oO 
Coliforms .. a 10 2/14 0/5 | O/14 0/14 | 0 
Ps. pyocyanea a. 0 0/2 | 06 0/6 0 
Shigella and Salmonella 07 0/2 0/7 0/7 0 
Haemophilus... | 10 | 1417 | 7/10 | 6/17 | 14/17 | 82 
Clostridium welchii .. 1 mij} oat 1/1 ; 
! 





sensitive to the natural penicillins than to the two 
synthetic penicillins. Streptococci of group A and 
pneumococci (various types) were uniformly sensitive 
to the synthetic penicillins, as to benzylpenicillin, but 
other streptococci were as often as not resistant to BRL 
1241. Gram-negative bacteria were uniformly—and 
highly—resistant to BRL 1241 except for some strains 
of haemophilus. 

Tests were then performed in nutrient and non- 
nutrient liquid media to distinguish between the 
bactericidal and bacteriostatic powers of the different 
penicillins. Since the exact molecular weight of com- 
pound BRL 1241 was at that time unknown to us, we 
compared the compounds in w/v solution on the 
assumption that their molecular weights were fairly 
close to each other. These tests showed that there were 
important differences between the actions of the 
penicillins upon different organisms. In general, the 
two natural penicillins were similar to each other but 
different in some important respects from the synthetic 
penicillins. 


Staphylococcus aureus 


The most important finding was the remarkable 
uniformity of all our strains in their sensitivity to BRL 
1241. Irrespective of their level of resistance to benzyl- 
penicillin, these strains were all inhibited in liquid media 
by 1-2.5 ug./ml. Many of the strains tested (Fig. 1) were 
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resistant to relatively high concentrations (20 ug./ml. 
or more) of benzylpenicillin and many were resistant in 
addition to the tetracyclines and other antibiotics. All 
were isolated from patients with active infections, and 
many of the strains were penicillinase-formers from 
hospital-acquired infections, including some due to 
type 80. 

BRL 1241 was invariably bactericidal in its action, 
often more so than the other penicillins (Fig. 2), though 
never to the extent of killing all the cells in an inoculum. 
The rate of action was relatively constant. At its optimal 
concentration of 2.5-5 ug./ml. BRL 1241 killed approxi- 
mately half the cells of an inoculum in nutrient media 
in one hour, 90-95% in two hours, and 95-99% in four 
hours (Fig. 3). This bactericidal action -was slower and 
of a lower order than that of benzylpenicillin upon 
sensitive strains, but it was uniform with all strains 
tested. 

In its action against Staph. aureus, phenoxypropion- 
amidopenicillin occupied an intermediate position 
between benzylpenicillin and BRL 1241. At 2.5-10 
ug./mil. it inhibited many, though not all, strains resistant 
to these concentrations of benzylpenicillin. At low 
concentrations (less than 1 ug./ml.) it was less rapidly 
bactericidal toward sensitive organisms than benzyl- 
penicillin. Phenoxymethylpenicillin showed, in general, 
only minor differences from benzylpenicillin. 

Experiments were performed with suspensions of 
washed cells of Staph. aureus in non-nutrient M/15 
phosphate buffer at pH 7. Addition of any of the 
penicillins produced some acceleration in the natural 
death rate of the bacterial cells, under these conditions, 
but no significant reduction in the turbidity of suspen- 
sions in a four-hour period, indicating that the 
bactericidal effect upon resting cells was not 
accompanied by immediate lysis of the cell-substance. 


Streptococcus Group A 

All four-penicillins had a bactericidal action upon all 
strains tested. The extreme sensitivity shown by this 
organism toward low concentrations (0.01-0.1 ug./ml.) 
of benzylpenicillin was not demonstrable in the case 
of the two 6-aminopenicillanic acid derivatives, but there 
was a marked uniformity of the inhibitory level, particu- 
larly of BRL 1241, at 0.1-1 ug./ml. The bactericidal 
action of BRL 1241 was less rapid than that of benzyl- 
penicillin (Fig. 4), but was sometimes more complete ; 
with two strains, partial sterility was easily and rapidly 
produced in growing 3-ml. cultures by concentrations 
of 0.01-5 ug. benzylpenicillin/ml., but a few residual 
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Fic. 1.—Comparison of bactericidal action of BRL 1241 and benzylpenicillin upon a penicillin-resistant strain of Staph. aureus. 
Fic. 2.—Comparison of bactericidal action of three penicillins upon a partially sensitive strain of Stape. aureus. FiG. 3.—Rate 


of bactericidal action of BRL 1241 and benzylpenicillin upon a penicillin-sensitive strain 0! 


Staph. aureus. 
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staphylococci were found tc be surviving after 24 hours, 
when the entire volume was transplanted to 200 ml. of 
broth and subcultured ; whereas, with BRL 1241 (5 yg./ 
ml.), 24 hours’ incubation produced under similar con- 
ditions complete sterility of these strains. 

















aureus. This corresponded to a bactericidal concentra- 
tion of about 2.5 »g./ml. in nutrient broth. With group 
A streptococci and pneumococci, zones of 20-35 mm. 
were constantly preduced in pour-plates by 1 yg. of 
BRL 1241 on a disk. “ Halo” effects at the perimeters 
of the zones were common with 
BRL 1241 as with benzylpeni- 
cillin, but not with phenoxypro- 
pionamidopenicillin. 

In our experience, paper disks 
have always been unreliable for 
assessment of sensitivity of 
staphylococci to benzylpenicillin 
in that some organisms resistant 
to disks at 10 wg. may be readily 

= inhibited by lower concentrations 
in liquid media ; alternatively, a 

‘ large inoculum of a penicillin- 
P* destroying organism may grow 
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Fic. 4.—Comparison of bactericidal action of BRL 1241 and benzylpenicillin upon a strepto- 
coccus of group A. Fic. 5.—Concentration of BRL 1241 in the sera of children receiving 
100 mg./kg./day in four six-hourly intramuscular injections. 


Streptococci of other groups did not show the uniform 
sensitivity of Group A strains, and were less sensitive 
to BRL 1241 than to either phenoxypropionamido- 
penicillin or benzylpenicillin. Group Dé streptococci 
appeared to be particularly resistant. 


Pneumococcus 

All strains tested were sensitive to all the penicillins, 
in a fashion similar to streptococci of group A. In terms 
of effective concentrations, the order of activity was 
benzylpenicillin > phenoxypropionamidopenicillin > 
BRL 1241. 

All the penicillins had a strong bactericidal effect, 
demonstrable in two hours or less with benzylpenicillin 
and two to four hours with the others. Cultures of types 
9 and 19 were completely sterilized by benzylpenicillin 
and BRL 1241 ; cultures of types 3 and 18 were sterilized 
by benzylpenicillin but not by BRL 1241. 


To check this difference in vivo, groups of mice were 
infected with pneumococci of types 3 and 9 and treated 
with benzylpenicillin and BRL 1241. The results 
(Table II) showed that BRL 1241 was again less active 
than benzylpenicillin. 


TABLE II.—Effect of Three Daily Subcutaneous Injections of 
BRL 1241 (100 mg,/kg.) Compared with Benzylpenicillin (100 
mg./kg.) in Mice Infected Intraperitoneally with Pneumo- 
cocci of Types 3 and 9 














| Nia: ef Mice No. Surviving 
Drug Infected 
2 Days 4 Days 
Benzylpenicillin .. | 10 9 8 
BRL 1241 = | ll 9 3 
Nil | 11 4 2 








Comparison Between Tests in Solid and Liquid Media 


The precise concentration of drug required to produce 
bactericidal action, and the extent of this action, can 
only be assessed in liquid media. For screening pur- 
poses, however, solid media are much more convenient. 
Under the conditions described above, we found that 
10 ug. of BRL 1241 dried on a 10-mm. blotting-paper 
disk produced a 16-30 mm. clear inhibitory zone on 
blood-agar pour-plates seeded with any strain of Staph. 


3 
nouns AFTER INJECTION . A 
Fic. 5 10-ug. disk. These discrepancies, 


after a few hours in liquid media 
more vigorously than around a 


which are doubtless due to the 
cumulative variables of inocu- 
lum-size, penicillinase-formation, 
and the emergence of resistant persisters, were much less 
liable to occur with BRL 1241 than with benzylpenicillin 
or phenoxypropionamidopenicillin. For practical pur- 
poses, therefore, disks of 1 yg. and 10 wg. of BRL 1241 
were reasonably reliable for screening purposes, and 
were comparable to inhibitory concentrations of 1-2.5 
pg./ml. which were readily attainable in the plasma. 


Effect of Penicillinase 


Penicillinase was added, in varying concentration, to 
cultures of Staph. aureus and other organisms containing 
graded concentrations of the different penicillins. It 
was found that, in general, penicillinase was much less 
active against BRL 1241 than against benzylpenicillin, 
while phenoxypropionamidopenicillin occupied an inter- 
mediate position. Within this broad limit, there was 
considerable variation in the interaction of the enzyme 
and its substrates, according to the origin and. amount 
of enzyme added, the stage of growth and size of 
inoculum in a culture and the strain of organism used, 
among other factors. 


The relative immunity of BRL 1241 to staphylococcal 
penicillinase is best shown by the low concentration 
(2.5 ug./ml.) at which it inhibits many, if not all, strains 
of penicillinase-forming staphylococci, even when a very 
large inoculum is added; it does, however, act as a 
penicillinase-inducer and as a substrate, and after 24-48 
hours’ growth it may suffer some inactivation (Table III) 
while a potent penicillinase may be demonstrable in the 
filtrate. 

With therapeutic concentrations of BRL 1241 (2.5-5 
pg./ml.) this enzymic inactivation was insufficient to 
TaBLe III.—Comparison of Effect of Benzylpenicillin and 


BRL 1241 Upon a Penicillinase-producing Strain of Staph. 
aureus 
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inhibit the antibacterial effect iene the first 24 hours’ 
incubation, though not thereafter. In this respect, 
inoculum size was of little importance (Table III), for, 
whereas benzylpenicillin would inhibit a penicillin- 
forming organism only in a critically small inoculum, 
BRL 1241 maintained its bactericidal effect, in the 
therapeutic range, more or less irrespective of the 
inoculum-size in nutrient media, serum, plasma, and 
whole blood. 

Bioassays after incubation with two other forms of 
penici'linase, derived from B. licheniformis and B. cereus, 
showed that, despite its resistance to staphylococcal 
penicillinase, BRL 1241 could be completely inactivated 
(Table IV). Penicillinase from B. cereus was more 
active in this respect against BRL 1241, though still much 
less active than against benzylpenicillin. 





TaBLeE IV.—Effect of Different Forms of Penicillinase Upon 
Benzylpenicillin and BRL 1241 





Minimum Concentration Inactivating 1 ug. of 
Type of Penicillinase 
| Benzylpenicillin | BRL 1241 








B. licheniformis . 


100 units 
B. cereus os 


| 
a | 1 unit | 
O-1,, | 





To test the effect of additional sources of penicillinase, 
as in mixed infections, a comparison of benzylpenicillin 
and BRL 1241 was made upon growing cultures of 
penicillinase-forming staphylococci and penicillin-sensi- 
tive staphylococci, with and without added penicillinase. 
This experiment showed (Table V) that BRL 1241 
retained its inhibitory power in the presence of two 
independent types of penicillinase. 


TaBLE V.—Effect of Penicillinase from B. cereus and Penicillinase 
from Staph aureus Upon Benzylpenicillin and BRL 1241 





| Penicillinase (Units) ae to 
j eutralize 1 ug. of 








Strain 
| Benzylpenicillin BRL 1241 
Penicillinase-forming (H.99) $2 1-0 10 
902 0-01 10 
Penicillin-sensitive po 1-0 10 
” ” 57) “- 1-0 50 








When solutions of benzylpenicillin and BRL 1241 
were incubated at 37° C. with appropriate concentra- 
tions of (cereus) penicillinase, assays of the mixtures 
at intervals showed that benzylpenicillin was partly 
inactivated in 15 minutes and completely inactivated in 
one hour, whereas BRL 1241 did not begin to lose 
potency until two to four hours. 


Tests for Drug Resistance 


Attempts were made to induce two strains of Staph. 
aureus to become resistant to BRL 1241 in vitro by 
repeated passage through liquid and solid media contain- 
ing rising concentrations of the compound. This process 
was started by subculturing cells which had been exposed 
for 48 hours to a sub-inhibitory concentration of 1 yg./ 
ml. in broth into progressively higher concentrations (2.5, 
5, 10, and 25 y»g./ml.) for 48-hour periods at 37° C., after 
which the (fractional) surviving inoculum was reassayed 
against BRL 1241 along with a control line of the same 
strain which had not been exposed to the drug. By this 
technique no resistance developed in vitro; the test 
line firmly retained its original sensitivity to 2.5 g./ml. 
of the drug. 

A second set of experiments was then performed on 
solid media, by subculturing colonies growing nearest 


to the edge of a ditch containing BRL 1241 (10 yg./ml.) 
in agar on to agar containing a gradient of concentration 
up to 25 y»g./ml. By this means the organism was 
“ trained ” to grow to the edge of the original (10 ng. / ml.) 
ditch but no further. No growth occurred, in any media, 
at higher concentrations. The “trained” colonies 
retained their normal morphology and biochemical 
reactions on subculture on drug-free media. 

Thirdly, all strains of Staph. aureus re-isolated from 
patients receiving BRL 1241 were reassayed for 
sensitivity. These re-isolated organisms mainly came 
from nasal swabs, since the main lesions were usually 
sterilized fairly rapidly, but in a few instances organisms 
were obtained also from the lesions during the first 
two to four days of treatment. Again no evidence of 
acquired resistance was found, even in organisms 
re-isolated (from the nose) after two weeks of treatment. 
In four cases streptococci of group A were also 
reassayed similarly: in two cases after re-isolation from 
the lesions during the first three days of treatment and 
in two other cases on relapse immediately after five-day 
courses. Again there was no change in the minimum 
inhibitory level of the drug in vitro. 


Effect of Combinations of Drugs 


Benzylpenicillin and BRL 1241 were tested in “‘ chess- 
board ” fashion in combination, each with the other and 
with streptonfycin, tetracycline, erythromycin, and 
chloramphenicol. Two strains of Staph. aureus were 
used as test organisms, and the drugs were tested at 
concentrations of 1 ug./ml. and 2 yg./ml. individually 
and 1 yug./ml. of each of a pair in combination. The 
results showed that there was no additive or synergistic 
effect between the two penicillins or between these drugs 
and streptomycin or tetracycline. The immediate 
bactericidal action of the two penicillins was, if anything, 
weaker in the presence of erythromycin and chloram- 
phenicol. None of these drugs showed any interference 
with the bacteriostatic actions of the two penicillins over 
a 24-hour period of incubation together. 

In the case of a penicillinase-forming strain of Staph. 
aureus highly resistant to benzylpenicillin, there was 
again no evidence of an additive or synergistic effect 
between this antibiotic and BRL 1241. Under these 
conditions BRL 1241 produced the same degree of 
inhibition at 2 ug./ml. alone as it did in the presence of 
benzylpenicillin. 


Assay of BRL 1241 in Body Fluids 


As we were dealing with children, we did not attempt 
to assay repeated samples of blood from any one patient. 
Individual samples were, however, taken from a number 
of children at various intervals after injection, and, since 
dosage was standardized at 100 mg./kg./day, these 
samples give some indication of the levels of the drug 
obtained in the serum. In some instances, sera and 
plasmas from the same samples were assayed together, 
but there were no obvious differences in the concentra- 
tions of the drug. For this purpose, standards were 
made in normal serum and plasma as well as in distilled 
water. 

The results (Fig. 5) showed that inhibitory levels of 
BRL 1241 (1 ug./ml. or more) were regularly detectable 
in the serum three to four hours after injection but not 
usually thereafter. In one patient, a temporary rise of 
dose to 150 mg./kg./day produced a level of 1.5 ug. /ml. 
after six hours. 
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Assays of urine showed that large quantities of the 
drug were rapidly excreted. In 12-hour samples of 
urine, 60-75% of the two doses of drugs injected during 
that period could regularly be recovered, much of it 
during the three hours after injection. The urinary 
excretion was assayed serially in four children receiving 
10- and 20-day courses of injections ; in each case the 
concentration of drug dropped rapidly in the 12-hour 
sample collected after the last injection, and in subse- 
quent 12-hour samples collected during the next three 
days no drug was detectable. Chromatographic studies 
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cms. 


—10 





Origin 


Fic. 6.—Chromatographic bio-assay of urine from a_ patient 

receiving BRL 1241 (100 mg./kg./day). The clear areas indicate 

the zones of migration of BRL 1241 as excreted in the patient’s 

urine (U) compared with BRL 1241 (X) and benzylpenicillin (G) 

added to normal urine. The Rf is calculated from the scale (cm.) 
on the right. For details of metnod, see text. 


(Fig. 6) on the urine indicated that BRL 1241 was 
excreted mainly or entirely in unchanged form, and that 
no active metabolite was found. 


Five samples of C.S.F. were assayed in four patients 
receiving 100 mg./kg./day at intervals of half to five 
and a half hours after injection. In no instance was an 
effective inhibitory concentration detected. In another 
patient receiving the same dose, a haematoma, remote 
from the site of injection, was aspirated. On assay, 
this gave a concentration of 10 ug./ml. 


Samples of bile, obtained by duodenal intubation, 
were taken from a patient who had received a dose of 
1 g. of BRL 1241 an hour previously. Aliquots of three 
samples (which were being obtained for another 
diagnostic purpose), taken at 75, 80, and 90 minutes 
after injection, were assayed and showed a content of 
34.5 ug./ml. During this time 15 ml. of bile was easily 
withdrawn, indicating that the excretion of the drug 
in the bile in a period of 15 minutes was at least 53 yg. 
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Hypersensitivity 

A test injection of 10 ug. of BRL 1241 was given 
intradermally to one adult volunteer who was known 
to be hypersensitive to benzylpenicillin and in whom 
this quantity of benzylpenicillin had provoked a violent 
urticarial reaction a few months previously. The 
response to BRL 1241 was identical—immediate local 
redness, then oedema, followed by an extensive urticarial 
rash of the arm and shoulder in the course of the next 
two hours. Ephedrine and “ piriton ” were given during 
this time, and the allergic reaction gradually subsided. 


Discussion 


These results show that BRL 1241 has a pronounced 
bactericidal action against all strains of Staph. aureus 
freshly isolated from lesions in 301 children in hospital, 
including strains which are resistant to benzylpenicillin 
and form penicillinase. This bactericidal level is 
remarkably constant, at 2.5-5 yg./ml., in liquid media 
including serum, plasma, and whole blood, and persists 
in the presence of large inocula of penicillinase-forming 
organisms, and, to a considerable extent, with two 
independent forms of penicillinase acting together. 

The action of the drug on staphylococci has therefore 
two components: (a) an intrinsic bactericidal power, 
and (b) an ability to withstand breakdown by various 
forms of penicillinase. The bactericidal action is slower 
and less complete than that of benzylpenicillin against 
Strains sensitive to both drugs, but the fraction of 
inoculated cells (S—10%) which persist for a few hours 
thereafter show no lessening of their intrinsic sensitivity, 
and apparently only a very restricted capacity to develop 
resistance by serial passage through the drug. This 
inability to develop resistance in vitro is paralleled, in 
these studies, by a comparable inability on the part of 
pathogenic staphylococci re-isolated from _ patients 
treated with BRL 1241 to develop resistance in vivo. 

The other synthetic penicillin tested in these experi- 
ments—phenoxypropionamidopenicillin—shows proper- 
ties intermediate to those of the natural benzylpenicillins 
(G and V)'and BRL 1241; it is active in vitro against 
a higher proportion of strains of Staph. aureus than 
benzylpenicillin and is less readily destroyed by 
penicillinase, though the superiority under either heading 
is marginal and far short of BRL 1241. The similarity 
of trend in the two synthetic penicillins does, however, 
suggest that the presence of an appropriate side-chain 
in the 6-amino position may be an important key to the 
mode of action of the penicillins and of penicillinase, 
for which both compounds are good inducers, despite 
their immunity to it. 

The bactericidal activity of BRL 1241 extends to 
other Gram-positive cocci, including many if not all 
strains of group A streptococci and pneumococci. As 
with staphylococci, BRL 1241 is less rapid in action than 
benzylpenicillin, but it may sometimes be equally com- 
plete in that it is capable of sterilizing a relatively large 
inoculum of some strains of streptococci and pneumo- 
cocci. There is, however, little or no useful activity 
against Gram-negative bacteria against which benzyl- 
penicillin often shows a measurable effect, in vivo and 
in vitro. 

Inhibitory levels of BRL 1241 (2.5 yg./ml. or more) 
are readily attained in the plasma and are retained for 
three to four hours when six-hourly injections at the rate 
of 100 mg./kg./day are given to children. The peak, 
in the first hour after injection, is much higher, but the 
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drug does not appear to pass into the C.S.F. during this 
time. A high proportion of an injected dose is excreted 
within a few hours in the urine in a form which appears 
to be chemically and microbiologically unchanged. At 
the end of a course of treatment there is apparently no 
retention of an excretable product beyond 12 hours in 
children. Further studies will be required to elucidate 
the fate of the remaining 30-40% of the injected dose 
not detected in the urine. From the amount detected in 
the bile, it would appear that very little is metabolized. 
In rats, Harrison and Stewart (1960) found that the 
concentration in the bile during the first two hours after 
an injection was one-third to one-sixth that in the urine. 
The result reported here indicates that a considerable 
proportion of the drug is excreted via the bile in man 
also, so that obviously very little, if any, is retained or 
metabolized in the body. 


The results obtained in vitro with staphylococci and 
streptococci of group A, together with the fact that 
inhibitory levels can readily be attained in the plasma, 
indicate that BRL 1241 should be active therapeutically 
in infections due to these organisms, and this is borne 
out by the clinical results obtained in the accompanying 
paper (p. 703). 


The compound also possesses a promising degree 
of activity—as high as that of the tetracyclines and 
erythromycin—against the pneumococcus, but the results 
obtained in mice infected experimentally with this 
organism show that it is much less active than benzyl- 
penicillin. Its intrinsic bactericidal activity, even against 
sensitive organisms, is therefore of a lower order than 
that of benzylpenicillin and its range is narrower. 
Furthermore, injections have to be given at least six- 
hourly to maintain effective plasma concentrations, and 
there is no evidence that the compound is active by 
mouth. 

There is close agreement in the pan presented by 
the other contributors (Rolinson et al., 1960; Knox, 
1960 ; Thompson et al., 1960 ; Elek and Fleming, 1960) 
that all strains of staph. aureus, from a variety of 
sources, are uniformly sensitive to BRL 1241. In tests 
on solid media, as in our experiments and in those of 
Elek and Fleming (1960), drug resistance develops with 
difficulty, if at all, when Staph. aureus is exposed to a 
gradient of increasing concentration. In liquid media, 
on the other hand, as in the experiments of Knox (1960) 
and Rolinson et al. (1960), a proportion of the cells in 
a given inoculum acquire resistance fairly readily. This 
discrepancy in vitro probably arises from differences in 
technique, and, from the practical viewpoint, the strin- 
gent tests applied by Elek and Fleming in their spraying 
experiments proves that resistance does not develop 
easily in vivo. This result is in keeping with our finding 
that specific strains of Staph. aureus re-isolated from 
patients treated with BRL 1241 show no decrease in 
sensitivity to the drug. 

It is obviously impossible at the present stage to 
define the full therapeutic role of BRL 1241, but the 
evidence at present available shows good correlation 
between results obtained in vitro and in vivo. On this 
basis it is reasonable to conclude that the compound 
has a high and unusually consistent degree of activity 
against staphylococci and possibly some other pyogenic 
cocci in concentrations which can readily be attained in 
the serum. 

Summary 

BRL 1241, a synthetic derivative of 6-aminopeni- 

cillanic acid, has a strong bactericidal action on 
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Staphylococcus aureus, streptococci of group A, and 
other pyogenic cocci in concentrations of 1-5 yg./ml. 


Concentrations of this order are readily attained in the 
serum when children are given four intramuscular 
injections at a dose of 100 mg./kg./day. Two-thirds of 
this dosage is excreted in the urine unchanged within a 
few hours of injection, while a considerable proportion 
of the remainder is excreted in the bile. 


BRL 1241 is much more resistant to the action of 
staphylococcal penicillinase, and other forms of peni- 
cillinase, than benzylpenicillin. It is as active against 
penicillinase-forming staphylococci as against penicillin- 
sensitive staphylococci. 

In short-term experiments and clinical _ trials, 
staphylococci and streptococci did not acquire significant 
resistance in vitro or in vivo to the drug. 

Allergic hypersensitivity to benzylpenicillin was 
accompanied in one patient by comparable hypersensi- 
tivity to BRL 1241. 


In common with another derivative of 6-aminopeni- 
cillanic acid, BRL 1241 shows a narrower range of 
activity and less intrinsic activity than natural penicillins 
against various bacteria. The main place of these 
synthetic compounds at present is therefore in the treat- 
ment of staphylococcal infections. 
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From time to time ‘mental health officers and psychiatric 
social workers have asked the Council of Social Services 
to find homes, under the boarding-out scheme, for elderly 
people who are, or have been, patients in mental hospitals. 
During the past six years homes have been found for 10 
such elderly people, one of whom had been in hospital for 
20 years. The procedure for boarding out people’ from 
mental hospitals is the same as for any elderly person. A 
social worker from the Council of Social Service visits them 
and gets to know them well, suggests a home and takes them 
to see it. The only difference is that these elderly people 
perhaps need more support during and immediately after 
the move, or in any time of minor crisis such as the holiday 
of the people with whom they live. In four cases there has 
been a recurrence of mental illness necessitating further 
hospital treatment, but in two cases the patients were able 
to leave again after a short period. Two elderly people 
from mental hospitals have been boarded out happily for six 
years and the others for periods ranging from one to three 
years. The success of this experiment has led in the past 
two years to the Council of Social Service being asked to 
help to find homes for younger people who have had a 
mental illness. Nine people under 50 years of age have 
been found homes, and support has been given in much the 
same way as with elderly peop'e. The understanding and 
patient help of the people who have offered homes has been 
very largely responsible for the happy arrangements that 
have been made. (Exeter Council of Social Service: 
“Mental Health—New Needs and Opportunities.’’) 
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ABSORPTION AND EXCRETION OF A 
NEW ANTIBIOTIC (BRL 1241) 


BY 
E. T. KNUDSEN, M.B., B.S. 
AND 
G. N. ROLINSON, Ph.D. 


Beecham Research Laboratories Limited, Brentford, 
Middlesex 


BRL 1241 (“celbenin ”’) is a new antibiotic derived from 
the penicillin nucleus (6-aminopenicillanic acid) 
isolated and characterized in the Beecham Research 
Laboratories (Batchelor et al., 1959), and chemically 
it is sodium 6-(2,6 dimethoxybenzamido)penicillanate 
monohydrate. BRL 1241 has a spectrum similar to that 
of penicillin G, but in addition to activity against peni- 
cillin-sensitive staphylococci it is active against all peni- 
cillin-resistant staphylococci at a concentration of 1.25- 
2.5 yg./ml. (Rolinson et al., 1960). BRL 1241 is both 
stable and active in the presence of staphylococcal 
peniciilinase. 

It has been shown to be non-toxic in animal studies, 
and single doses of up to 2.5 g./kg. have been given 
intravenously to male albino mice with complete absence 
of side-effects (Brown and Acred, 1960). 

BRL 1241 is unstable in acid medium and cannot be 
given orally ; it must therefore be administered by the 
intramuscular or intravenous route. 

Before the value of a new antibiotic can be assessed a 
suitable dosage scheme must be established. This paper 
describes the investigation carried out to determine 
this. 

Methods 
Assay of BRL 1241 in Body Fluids 


Antibiotic concentrations were determined by the cup- 
plate biological assay method using Sarcina lutea ATCC 
9341 as test organism. Nutrient agar (“ oxoid” No. 2) 
was seeded with 5 ml. of an overnight broth culture per 
500 ml. of agar and poured into large assay plates to 
give an agar depth of approximately 4 mm. Plugs of 
agar were removed to give holes of 7 mm. diameter, 
which were filled with the solutions to be assayed. The 
plates were incubated at 30° C. overnight. The ring 
diameters were then measured and the concentrations 
read off in the usual way from the standard line. 

Standard solutions of BRL 1241 of 10, 5, 2.5, 1, 0.5, 
and 0.25 wug./ml. were used on each assay plate. 
Standards and unknowns were so arranged on the plates 
as to compensate both for any variations in agar thick- 
ness and for the time factor in filling the plate. 

The samples to be assayed were diluted to give a 
concentration of approximately 2.5 ug./ml. The diluent 
for the unknown samples and for the standard solutions 
was a 2% solution of bovine plasma albumin fraction V 
(Armour Pharmaceutical Co.) in M/20 phosphate buffer, 
pH 7. This solution had been found by experiment to 
have the same effect as human serum on the assays of 
this penicillin by this method. 


Experiment I 
Before any human studies were undertaken the drug 
had been shown to be non-toxic in animals, and one 
of us received a test dose of 20 mg. of BRL 1241 in 1 ml. 


of distilled water by intramuscular injection. No 
untoward reactions were observed. The dose was gradu- 
ally increased to 60 mg. in other subjects without com- 
plaint. It was therefore decided to investigate the serum 
concentrations obtained from a single 100-mg. injection 
(1 ml.) of the sodium salt. The serum levels obtained 
in three subjects are shown in Table I. It will be seen 
that the blood levels obtained were too low to be of 
therapeutic value in view of the sensitivity of the 
resistant staphylococcus to BRL 1241 (1.25-2.5 ug./ml.). 

















TABLE I 
; | Serum Concentrations (ug./ml.) 
Subject} Penicillin Dew. i ] 
| 0 hr. + hr. 4+ hr. Ihr. | 2 hr. 
1 BRL 1241 100 mg. 0 1-3 27 2-6 0:7 
2 BRL 1241 100 ,, 0 0-5 1-2 1-5 0-6 
3 BRL 1241 100 ,, 0 1-2 3-0 1-3 0:3 




















Experiment II 

The investigation was repeated in three subjects, each 
receiving 100 mg. of BRL 1241 every two hours for three 
doses, and in one subject, who received an initial dose 
of 200 mg. of BRL 1241 and then 100 mg. two-hourly 
for a further two doses. The object of this experiment 
was to determine whether repeated doses of 100 mg. 
of BRL 1241 were still free from side-effects and that an 
initial dose of 200 mg. could be tolerated. 

Urine was collected in two subjects (A and D) over 
the six-hour period. The results are shown in Table II. 
































TABLE II 
ub n in weer" ee | Urine 
ub- an ime jose pg.'ml. » 
ject Penicillin. | Route Given |(mg.) g } 0% 
| | t hr. | $ hr. 1 hr. | 2 he. | hr. 
| | 10a.m. | 100! 1-4 | 22 | 1-4 | 03 | 
A | BRL 1241 | 1.M.4| 12noon| 100 | 2-2 | 2:7 | 2-0 | 0-4 
| 2p.m. | 100 | 2-0 | 2:5 | 2-2 | 0:3 | 186 
| 10a.m. | 100 | 1-1 | 2-7 | 1-5 | 03 
B | BRL 1241 | I.M.4 | 12 noon] 100 | 2:8 | 3-0 | 2:0 | 0-4 
| || 2p.m. | 100 | 2:5 | 3-1 | 3-6 | 08 
10 a.m. | 100 | 1:7 | 2-4 | 1-2 | 03 
C | BRL1241 | Lf 12 noon | 100 | 1-7 | 2-3 | 1-8 | 0-5 
| 2p.m. | 100 | 1-0 | 2:2 | 1-4 | 03 
| | 10a.m. | 200 | 1-7 | 3-1 | 41 | 1-5 
D | BRL i241 | I.M. | 12 noon | 100 | 2:1 | 2:7 | 2-8 | 0-8 
| | | 2p.m. | 100 | 2-0 | 1-9 | 2-5 | O8 | 245 
| | ' | | 








In subjects A and D the urinary excretion of BRL 1241 
over the six-hour period was 186 mg. and 245 mg., equi- 
valent to 62% and 61% of the respective total doses. 
Side-effects were not noted, and the antibiotic appeared 
to be excreted in a manner similar to penicillin G. 

It will be seen from the Table that the serum con- 
centrations obtained would be inadequate for treatment 
purposes. 

It was decided to attempt a longer-term study, prefer- 
ably in a patient suffering from resistant staphylococcal 
infection, and to obtain serum concentration and urinary 
excretion data together with bacteriological study of the 
infecting organism. At this stage sufficient material was 
available for a 24-hour treatment only, but it was felt 
that the information obtained would be invaluable for 
future clinical studies. 


Clinical Study I 


A man aged 28, weighing 85 kg., had a secondary 
penicillin-resistant staphylococcal infection of the right 
hallux after surgical treatment. He was treated with 
BRL 1241. The prime object of this study was to 
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ascertain at what dosage adequate blood levels could 
be obtained and over what period of time these levels 
were likely to be present. Of secondary importance was 
the assessment of the success of the treatment, as the 
patient was treated for only about 24 hours. The dosage 














TABLE III 
aa | 
Time Blood Urine 
Empty Bladder, 
Zero Sample | (control) | Discard Specimen 
Intramuscular injection of 300 mg. of BRL 1241 (1-5 ml.) 
10 min. Sample 2 | 
20 ;, »» 3 | 
30 ,, 4 | 
40 ,, 5 
ee 6 
60 , 7 
70. « 8 
80 ,, ” 9 | 
an i ae | 
100 ,, aa | 
110 ,, ee 12 | 
120 ,, « | 
Intramuscular injection of 400 mg. BRL 1241 (2 ml.) 
2} hr. | Sample 14 | 
23 o» | 99 15 
23, | oo 6 
hei si 17 
3F os . = 
34, 19 
. + 20 | 0-4 hr. urine collected 


Intramuscular injection of 400 mg. BRL 1241 (2 ml.) 
44 hr. | Sample 21 ' 
i ae ae | 
6. | a 
Intramuscular injection of 300 mg. BRL 1241 (some doubt about whether 
actually given—see curve, Fig. 1) 


7 hr. Sample 24 
pe | “is | 4-8 hr. urine collected 
Intramuscular injection of 300 mg. BRL 1241 (2ml.) 
9 hr. Sample 26 ' 
Midnight | | 8-12 hr. urine collected 


Intramuscular injection of 300 mg. BRL 1241 
4 a.m. Intramuscular injection of 300 mg. BRL 1241 — 
! ] 12-20 hr. urine collected 


” 


Intramuscular injection of 300 mg. BRL 1241 





scheme, with times of collection of blood and urine 
samples, is shown in Table IJI and Fig. 1. 

It will be seen that a total of 2.6 g. was administered 
over a 20-hour period (there is some doubt about 
whether the six-hour dose of 300 mg. was in fact given, 
as this dose is in no way reflected in the blood-level 
curve—Fig. 1). 

The total amount excreted in the urine was 905 mg. 
This amount was excreted over a period of 20 hours (not 


or 






NO FURTHER 8.900 
SAMPLES TAKEN 


SERUM CONCENTRATION PG/ML, 
w 
T 





including the excretion of the final dose). For purposes 
of calculation a total of 2 g. was administered and 
905 mg. excreted—that is, 45% of the dose. The 
maximum serum concentration was 9.5 ug./ml. on this 
scheme of dosage. It will be seen from the serum 
concentration curve that two-hourly injections tended to 
result in a “ build up” of BRL 1241 in the serum. 


Swabs taken from the wound before treatment showed 
the presence of resistant staphylococci. Swabs taken 
24 hours after the cessation of treatment with BRL 1241 
showed the absence of staphylococci, and the wound 
appeared cleaner. After treatment no abnormalities 
were noted in the blood count or in liver- or renal- 
function tests. 


It was concluded that treatment at this dosage would 
be inadequate, since the serum levels obtained were not 
particularly high and the frequency of the injections 
would, in any case, be prohibitive. 


Clinical Study II 

A girl aged 17, weighing 50 kg., developed pneumonia 
at the base of the right lung with a pleural effusion after 
repair of atrial septal defect. Chest x-ray examination 
confirmed the pulmonary condition, and a specimen of 
the pleural fluid yielded a profuse growth of Staph. 
pyogenes (ccagulase-positive). The organism was 
resistant to penicillin, sulphonamides, and streptomycin, 
‘and slightly sensitive to chloramphenicol, erythromycin. 
and achromycin. 


The patient failed to respond to chloramphenicol and 
erythromycin, and treatment was changed to risto- 
cetin intravenously. On this treatment her total 
white-cell count fell,from 16,000 to 4,900, of which only 
49% were polymorphonuclear leucocytes. Her tempera- 
ture remained at 102° F. (38.9° C.), and her condition 
was deteriorating. 


It was decided to treat her with BRL 1241. The first 
dose of 450 mg. (1.5 ml.) was given intramuscularly, 
followed two hours later by 600 mg. intramuscularly : 
then, as she was receiving intravenous fluids, 750 mg. 
of BRL 1241 in 50 ml. of glucose-saline, run in over 
30 minutes, was given three-hourly for two days. Later 
the rate of infusing BRL 1241 was raised and 1 g. was 
given over a period of 15 minutes every three hours. As 
intravenous treatment was subsequently discontinued, 





Hours BRL 1241 mg. BRL 1241 mg.in Urine 
cag hive we wx as oes aes > a 
12 iy a a oie — | 
16 «ee on “— = 
20 ae os .. 510 
Total... A ~— ion vn a 


Balance: Excluding the 20-hr. injection, which could not have been excreted, 
and the doubtful 6-hr. injection, then: 





Total given = 2.0 g. Total excreted = 0.905 g. = 45% of total dose. 
2r 
38 
'Ng8 | Bo'2t! Holts bolus «= “Soo ms 306 fs! s-nounty 
4 BRS eset Traesrey) Crean ee 
' ? 3 a s 6 ? 8 9 iO 12 20 


TIME IN HOURS 


Fic. 1.—Dosage scheme with times of collection of blood and urine samples. 
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she was given | g. of BRL 1241 every four hours by 
intramuscular injection. The latter solutions contained 
BRL 1241 at a concentration of 500 mg./ml. The serum 
concentrations and urinary excretions obtained from this 
study are shown in Table IV. 

Thirty-six hours after the administration of BRL 1241 
her temperature fell to normal, and an x-ray film of the 
chest taken two days after the beginning of treatment 
showed partial clearing of the basal pneumonia. The 
patient continued on BRL 1241 for a further 14 days, 
receiving a total of 100 g. altogether. No toxic side- 
effects were observed and no local reactions occurred 
at the site of the injection. If given slowly by deep 
intramuscular injection, BRL 1241 was no more painful 
than penicillin G. 








TABLE IV 
| Serum | 
Time Fong Route | pes a Urine 
(ug. ml.) 
Day 1: 
4.00 p.m. | 0 | Day 1: 4-9.30 p.m., 0-9 g. 
420, | 450 | I.M. — | excreted out of 18 g. 
4.40 ,, 220 administered 
5.10 ,, 170 | 
6.10 ,, 14:5 
6.20 ,, | 600 | I.M. | 
7.00 ,, 18-0 
ys 17-0 
7.50 , 145 | 
8.00 ,, 750 =«I.V. over { 
| 30 min. 
9.00 ,, 460 
9.30 ,, 420 
11.00, | 750 
Day 2: | 
2.00a.m. | 750 P Day 1-2: 9.30 p.m.-5 a.m., 
5.00 ,, 750 2:25 g. excreted out of 2:25 g. 
8.00 ,, 750 ‘a administered 
10.55 ,, 8-7 * Day 2: Sa.m.-1.30 p.m.0-9 g. 
11.00 ,, 758 + excreted out of I'S g. 
12.00 noon | 30 0 administered 
12.30 p.m 170 % 
he | 10-0 | 
2.00 ,, 750 | va | No further | 
5.00 ,, 750 | és bleod | Day 2-3: 2 p.m.-8 a.m. 1-6 g¢ 
8.00 ,, 750 ne samples | excreted out of 4-5 g. admin- 
11.00 ,, 750 . taken | istered. (Last dose at 8 a.m., 
Day 3: excluded from calculation) 
2.00 a.m 750 - 
5.00 ,, 750 “ 
8.00 ,, 


Total BRL 1241 given, 10-05 g._ Total BRL 1241 excreted, 5°65 g. (56%). 





Fourteen days after the cessation of treatment with 
BRL 1241 the patient died in cardiac failure associated 
with heart block. Post-mortem findings showed an 
atrial septal defect to be present, with vegetations and 
pus over the suture site. Swabs taken at the time of the 
post-mortem examination showed no evidence of a 
recurrence of the staphylococcal infection, but coliforms 
were isolated from most organs. 

It appeared from these initial studies that a dose of 
1 g. four-hourly would probably provide adequate serum 
concentrations for therapeutic trials, and, to confirm 


TaBLe V.—Serum Concentration in 12 Subjects After Injection of 
1 g. BRL 1241 intramuscularly 




















| Serum Concentration (ug. ml.) Urine 

Subject | mg. 

Ohr. | thr. | thr. | 2hr. | 4he. | 6hr. | 0-6 hr. 

A 0 | 160 165 | 47 0-7 0-2 | 735 

B 0 9-7 168 | 71 1:8 0-2 | 

Cc 0 7-9 11-4 | 76 2-2 0-2 
D 0 21:8 128 | 48 0-5 0-2 

E 0 19-8 14-5 3-4 0-2 0-2 625 
i 0 15-1 11-5 24 | O05 | 02 
G 0 27-3 16-3 44 | 03 | 02 

H 0 16-1 11-3 48 | 04 0-2 702 
J 0 26:5 25-8 6:8 0-8 0-2 
K 0 16-9 20-3 6:8 1-4 0-2 
L 0 19-5 15-5 7-0 13 0-3 
M 0 13-8 10-5 38 0-6 0-2 

Average 0 17-6 15-3 §-3 0-9 0-2 68°% 
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muscular injection of 1 g. of BRL 1241. 
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this, 12 subjects were given | g. of BRL 1241 (2 ml.) 
intramuscularly. The individual and mean serum 
concentrations obtained are shown in Table V and 
Fig. 2. 
Clinical Study III 

A man aged 58, who for many weeks had suffered 
from multiple boils from which resistant staphylococci 
were isolated, was treated for three days with 1 g. of 
BRL 1241 (2 ml.) four hourly, followed by a further 
three days’ treatment of 1 g. of BRL 1241 six-hourly. 
Previous treatment with chloramphenicol and erythro- 
mycin had been unsuccessful. Blood and urine samples 
were taken during the course of treatment, and Table VI 
TABLE VI.—Serum Concentrations Over a Six-hour Period and 


Amount of Dose Excreted Over a 24-Hour Period During 
Treatment with BRL 1241 by Intramuscular Injection of | g. 











Six-heurly 
= 5 SR Gas ae = 
Serum Concentration (ug. ml.) | 
he ny: rie 
| the. | the. | 2he. | 4he. | She. | 6hr. 
} 
x | 203 | 134 | 44 | 16 0-5 03 | 
. Jrine 
). Bemee: 5 a a re Discard 
(2) 3-9 p.m. 3 ec see % Fal ae % 4 Ae 364 mg. 
(3) 9 p.m.-3 a.m. on mr - ms og de cn” ee 
(4) 3 a.m.-3 p.m. oa = am am ie a 0 450 ., 
Total excreted over 24-hour period, (approximately 46-5°%) .. 1,864 , 





shows the serum concentrations of BRL 1241 obtained. 
46% of the dose administered was excreted in the urine 
over a 24-hour period. 

At the end of the six-day period there was complete 
resolution of all the boils, and the patient was discharged 
from hospital ; there has been no recurrence. 


Summary and Conclusions 


Investigations were carried out on a new antibiotic 
(BRL 1241) to determine a suitable scheme of dosage 
for future therapeutic studies. 


The results of the investigations on the absorption and 
excretion of BRL 1241 showed that a dosage of 1 g. 
{2 ml.) of the sodium salt, four- to six-hourly by intra- 
muscular injection, would be satisfactory for future 
therapeutic trials in adults. The antibiotic was well 
absorbed and was excreted in the urine in a similar 
manner to penicillin G. No toxic side-effects were noted 
and no local reactions were observed at the site of injec- 
tion. If given slowly by deep intramuscular injection 
BRL 1241 was no more painful than penicillin G. 
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From Queen Mary’s Hospital for Children, Carshalton 


As in most hospitals, we have experienced in recent 
years a number of severe infections due to Staphylo- 
coccus aureus, some of which have been virtually 
intractable. In such infections the outcome depends to 
a large extent upon the coincidence of whether or not 
the organism is sensitive to benzylpenicillin ; we would 
agree with our colleagues at Guy’s Hospital (Douth- 
waite end Trafford, 1960) that some of the newer 
antibiotics are of limited use in this field. 


We therefore followed with interest the isolation of 
synthetic derivatives of 6-aminopenicillanic acid by 
Batchelor et al. (1959). When sodium 6-(2,6 
dimethoxybenzamido)penicillanate monohydrate (BRL 
1241; “celbenin”) was presented to us, together 
with some preliminary information, by Drs. Knudsen 
and Rolinson, we conducted a number of tests in vitro 
upon pathogenic organisms isolated in this hospitai 
(Stewart, 1960). The results of these tests, particularly 
the activity of the compound against penicillinase- 


forming staphylococci, convinced us that the new 
development was of therapeutic importance, and we 
therefore embarked upon a clinical trial, reported here, 
in children with staphylococcal and _ streptococcal 
infections. 

Methods 


BRL 1241 was supplied to us, for the clinical 
evaluation, as a sterile solution containing 500 mg. base 
per ml. On the basis of a few preliminary results, we 
adopted as standard dosage a regime of 100 mg./kg./ 
day, given intramuscularly in four equal six-hourly 
doses, for five days at least. In one child (Case 1) with 
septicaemia we gave 150 mg./kg./day in six four-hourly 
doses during seven days of a 30-day course. All 
injections were given in dry-sterilized, silicone-coated 
syringes and, in this trial, no diluents or additives were 
included in the injections. No other systemic anti- 
bacterial drugs were given along with BRL 1241, and, 
in all except four cases (indicated below), no local 
antibacterial substances were used. Between injections, 
the solution of drug was kept at 4° C. or, where prac- 
ticable, frozen solid. 


To ensure uniformity of procedure, the detail of 
organization of this trial was left in the hands of one 
person, who consulted with his colleagues regarding the 
eligibility and assessment of each individual case. Our 
aim was to design a trial in which the efficacy (or other- 
‘wise) of BRL 1241 could be assessed by elimination of 
the pathogen and parallel clinical improvement in cases 
showing, so far as was possible, the minimum of 
complicating factors. | We excluded from our series 
cases in which infection may have been passive, and 
indeterminate cases with mixed infections, though, in 
fact, several such cases were treated. 

With these reservations during the trial, there was no 
departure from individual practice with regard to diet, 
hydration, etc. The seven cases with infection due to 
Staph. aureus type 80, and a few others, were nursed 
throughout in isolation cubicles, 


In each of our cases the responsible pathogen was 
isolated before treatment and assayed for sensitivity to 
BRL 1241, among other substances. Further specimens 
and swabs were taken during and after treatment, 
as often as practicable. Leucocyte counts, E.S.R.s, 
haemoglobin estimations, and urine examinations were 
performed as usual. The special laboratory methods 
used in the assessment of sensitivity of organisms 
in vitro to BRL 1241 and in the assay of the drug in 
body fluids are described by Stewart, 1960. 


Staphylococcal Infections 


Seventeen children with various forms of infection 
due to Staph. aureus were treated with BRL 1241. In 
each case the organism was isolated on one or more 
occasions before treatment and was assayed for 
sensitivity to BRL 1241 as well as to our standard 
range of antibiotics. In each instance, as described by 
Stewart (1960), the organism was sensitive to thera- 
peutic levels of BRL1241 which had a _ strong 
bactericidal effect in concentrations of 2-5 ug./ml. 
Thirteen of the 17 infecting strains were resistant to 
benzylpenicillin (10 g./ml. or more), and seven 
belonged to phage type 80. Twelve of the patients had 
received treatment with one or more antibiotics prior 
to receiving BRL 1241. 

The results (Table I) showed that there was clinical 
improvement, of varying degree, with elimination of the 
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infecting organism in 14 of the 17 patients. In five siderably. There was no recurrence of infection on 


cases (four with superficial lesions, one with an 
abscess), this improvement could conceivably have been 
influenced by local applications of antiseptic dressings, 
surgical drainage, and other routine procedures, though 
the rapid healing of the lesions and elimination of the 
organisms suggested that such procedures played only 
a minor part, if any. Two babies with severe (type 80) 
infections died during treatment. One (Case 2) was an 
11-day-old infant, with umbilical sepsis and septicaemia, 
who died within two days. At necropsy there was 
evidence of intracranial birth injury (a tear in the 
tentorium cerebelli) and a pyaemic lesion in the pons ; 
cultures taken from the lung, spleen, and heart-blood 
were sterile, so that death presumably was due to the 
cerebral lesions rather than to a continuance of the 
septicaemia. 

The other death was of a 4-month-old infant (Case 
4) with fibrocystic disease of the pancreas (muco- 
viscidosis) and pneumonia (also Staph. aureus type 80). 
This infant, whose infection had not been controlled by 
tetracycline followed by erythromycin, improved from 
the third to the eighth day of treatment with BRL 1241 
but then deteriorated and died on the 11th day. At 
necropsy there was extensive bronchopneumonia with 
numerous small abscesses containing Gram-negative 
pus from which mucoid coliforms, highly resistant to 
all forms of penicillin, were cultured. The heart-blood 
and spleen were sterile. The infecting strain of Staph. 
aureus had disappeared from the throat after the 
fourth day of treatment, at which point the coliforms 
appeared. Death seemed, therefore, to be associated 
with a coliform superinfection of a lung already 
damaged by staphylococcal infection and mucoviscidosis. 


In two children the results were impressive. One 
(Case 1) was an 8-month-old infant with septicaemia. 
Staph. aureus was grown in two successive blood 
cultures, the second was taken shortly after an 
injection of 200,000 units of benzylpenicillin, to which 
the organism was found to be resistant. Immediately 
after therapy with BRL 1241 had been started, blood 
cultures were sterile. Treatment was continued for 30 
days, during which the child’s condition improved con- 


cessation of therapy, and the child is now—eight 
months later—in good health. The other child (Case 
3) was a boy of 13, bedridden with chronic osteo- 
myelitis of the right femur. Staph. aureus, resistant to 
benzylpenicillin, was isolated from the pus in three 
discharging sinuses. Five days after starting therapy 
with BRL1241 the organism was re-isolated, with 
unchanged sensitivity to the compound, but on the 
seventh day and thereafter swabs from the sinuses were 
sterile, All three sinuses were dry by the 18th day and 
completely healed by the 24th day, at which point 
treatment was stopped. The boy was allowed to get up 
on the 29th day. He is now fully ambulant, with the 
sinuses well healed and no sign of recrudescence of 
infection in the underlying femur. 


Of the remaining eight children, clinical improve- 
ment and elimination of the infecting organism occurred 
in seven, though in a less conclusive fashion than in the 
two cases described above. In one child only, there 
was a complete and specific relapse. This girl (Case 
14) had numerous recurrent boils due to Staph. aureus 
type 80. The lesions had not responded to other forms 
of antibiotic therapy. During treatment with BRL 1241 
the lesions subsided, but immediately afterwards new 
boils appeared from which the identical organism was 
re-isolated. 

In 13 of these children, strains of Staph. aureus 
identical to those in the lesions were isolated also from 
nasal swabs. In three of these children, elimination of 
the staphylococcus from the lesion was accompanied 
by its disappearance from the nose. The other 10 
children remained nasal carriers during and after 
treatment.. The re-isolated organisms, in common with 
those from some of the lesions, retained their original 
level of sensitivity to BRL 1241. 


Streptococcal Infections 


We did not originally contemplate using BRL 1241 in 
streptococcal infections, as most streptococci are less 
sensitive to it than to benzylpenicillin, and the great 
majority of such infections, especially those due to 


TaBLe I.—Results in 17 Children with Various Infections Due to Staphylococcus Aureus Treated with BRL 1241 
(100 mg./kg./day) Intramuscularly 
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| Staph. aureus 2 Results | 
Case Age Main Diagnosis | Previous Therapy | BR (Daye) . | . - —| Comments 
No. | | from | @ | Clinical Bacteriological | 
1 8 mths | Septicaemia 2 blood cultures | Benzylpenicillin | 30 | Much improved | Blood cultures sterile (3)| 
2 11 days | a | Blood, umbilicus | Chloramphenicol 2 Died Blood/spleen/lung | Intracranial 
| | (type 80) | ev | ; Sterile at necropsy | haemorrhage 
3 | 13 yrs Osteomyelitis of | Pus in 3 sinuses | Benzylpenicillin, 24 | Much improved; | Swab from sinuses | Lesions remained 
right femur | | tetracycline, | | sinuses healed sterile after Sth day | healed 2 months 
(chronic) sulphadimidine } | of treatment | later, with 
(bedridden) * are | patient walking 
4 | 4mths | Pneumonia | bs nose (type | Tetracycline, 11 Initial improve- | Blood’spleen sterile at | Death due to coli- 
(fibrocystic erythromycin ment, then necropsy. Mucoid | form: superinfec- 
| disease of deterioration coliforms isolated tion of lung 
pancreas) Si | _ frem lung 
5 | !@days | Pneumonia Throat, nose, | Benzylpenicillin, 14 Improvement | Staph. eliminated from 
| | umbilicus streptomycin | throat and umbilicus | 
} (type 80) | ; but persisted in nose | 
6-8 | 1-8 mths| Meningocele | Surgical excision | Various 5-10 | Healing of wounds | Staph. eliminated | Superficial infection 
wounds (2 type | | | possibly limited 
| | _ 80) e | | by local 
9 3 weeks] | Lesion Nil | ~ Improved hist yp ” | antiseptics 
10-13 | 2 weeks-| Skin infections | Lesions and noses | Various 5 Lesions healed Staph. eliminated from 
|“ 7yrs | (spots,blepha-| (1 type 80) lesions but not from 
| | _ ritis) | « ais ‘ noses 
14 2yrs | Boils(recurrent) | Lesions and nose | Benzylpenicillin, | 10 Temporary im- Staph. persisted i in nose 
| | (type 80) erythromycin | | provement. and perineum 
| | Recurrence 
H : | after therapy | 
15,16 | 2 and 7 Throat infections; Throat and nose Nil 5 Improvement Staph. eliminated 
a | | 
17 Sun | Large abscess | Rightinguinalarea) Penicillin G, tetra- 8 | Improvement ; | ? Adjuvant effect of 


} 
| } ? underlying cycline (incision | 
| | osteomyelitis | twice) | 


abscess healed surgical drainage 
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group A streptococci, respond very rapidly to standard 
treatment with benzylpenicillin. We did, however, at 
an early stage in our trial, encounter a child with an 
infection which had not responded to courses of peni- 
cillin V and tetracycline, given elsewhere. This girl of 
2 years had bilateral suppurative otitis media of three 
weeks’ duration. A streptococcus of group A was isolated 
from both ears and from the throat. Two days after 
treatment with BRL 1241 was started, the discharge from 
the ears lessened, and next day dried up. Swabs taken 
repeatedly thereafter from the ears and throat failed to 
yield the streptococcus. The child showed parallel 
clinical improvement and remained well. 


After this experience we used BRL 1241 in a small 
proportion of children with sore throats or other: 
streptococcal infections. With the first case included, 
a total of 12 children were therefore treated (Table II) 


TABLE II.—Results in Children with Streptococcal Infections 
Treated with BRL 1241 











Type of Infection | No. Treated | No. Cured* Comments 
Pharyngeal be 3] 9 9 Strep. group A 
Otitis media . . " 1 | 1 (other pathogens 
Skin .. Pe Pee. 1 | _ present in 4) 
Wound 1 1 | Strep. ungrouped 

Total. 12 10 | 





* Clinically and bacteriologically. 


with a five-day course of BRL 1241. Ten showed 
clinical improvement, with disappearance of the infect- 
ing organism. One boy, with an exudative tonsillitis, 
relapsed a day or two after treatment; another boy, 
with impetigo of face, neck, and ears, failed to improve, 
clinically or bacteriologically. Each boy was then 
treated successfully with standard courses of benzyl- 
penicillin given intramuscularly. The re-isolated 
streptococci were unchanged in sensitivity to BRL 1241. 


Side-Effects 


Pain and tenderness at the site of injection was a 
very usual finding. Several of the older children com- 
plained that the injections became painful after the first 
few days and, in one or two who received longer 
courses of treatment, local tenderness persisted for a 
day or two after treatment. In one case only—a baby. 
3 weeks old—an abscess developed at the site of injec- 
tions into the buttock a week after treatment had 
stopped. This abscess was due to the organism 
(Staph. aureus type 80) causing ‘he original (pulmonary) 
infection; as in many other cases, the organism had 
persisted in the nose throughout the period of treat- 
ment. 


No other signs of toxicity were observed: there was 
no nausea or vomiting : appetites were unaffected ; no 
systemic reactions or skin eruptions occurred after the 
injections. Samples of urine analysed routinely before, 
during, and after treatment showed no abnormalities 
attributable to the drug: in most of the children the 
urines were in fact free from protein and abnormally 
formed elements before treatment, and remained so. 
In 20 children, haemoglobin and leucocyte estimations 
were made on at least two occasions; again no 
abnormalities attributable to the drug were encountered. 

Our follow-up of the children treated has now 
reached, in nine cases, periods of six months or more, 
during which time we have not detected any obvious 
illness or disability attributable to a drug. This includes 
the infant (Case 1) who received 50 g. of BRL 1241 in 
30 days. 


Superinfection 

Several children showed, during or just after treat- 
ment, partial replacement of the coccal salivary flora 
by coliforms. In only one case (No. 4) this led to an 
extensive and fatal bronchopneumonia in lungs already 
damaged by the antecedent staphylococcal infection and 
mucoviscidosis. Two children showed superficial 
infections with Candida albicans which subsided under 
therapy with nystatin. 

Discussion 

In any infection, the natural defences of the tissues 
contribute an unknown but variable element of spon- 
taneous clearance, and the results in this, as in any other 
chemotherapeutic trial, must be assessed in this light. 
With this reservation, however, it can be stated that of 
27 children treated in the present series 23 showed rapid 
elimination of the pathogen and healing or improve- 
ment of the main lesion at the same time. In at least 
six of these children the infection was of a type and 
severity unlikely to permit such rapid cure spon- 
taneously. Five other (staphylococcal) infections were 
acquired in hospital (two at Queen Mary’s) and were 
of a type, resistant to benzylpenicillin, which is not 
always readily amenable to chemotherapy. The remain- 
ing 12 apparently successful results were less easy to 
assess, and in at least three there could have been a 
large element of spontaneous clearance. Of these cases 
we can say little more than that our original criteria— 
elimination of the organism and parallel clinical improve- 
ment—were uniformly and rapidly fulfilled. In such 
cases the only results which are convincing are those 
which accumulate, in time, in publications from more 
than one establishment. 

Our results in the larger series show that, during 
parenteral therapy with BRL 1241, Staph. aureus vsually 
disappears within a few days from the lesions but is 
apt to persist in the nose if already present. This is a 
common finding during systemic therapy with any of 
the major antibacterial drugs, and is presumably due 
to the fact that few, if any, are concentrated in the skin 
sufficiently to abolish superficial colonization of the 
anterior nares. It would appear, therefore, that in the 
treatment of many lesions, such as infected wounds, 
boils, and abscesses, where nasal carriage of the infect- 
ing staphylococcus is the rule, concomitant local treat- 
ment by minor antibiotics—for example, neomycin—or 
by substances such as chlorhexidine should be given. 
We were aware of this loophole, bit, for obvious 
reasons, we were at pains to exclude such local treat- 
ment in this particular trial. 


In the dosage normally used in our trial (100 mg./kg. / 
day) BRL 1241 appears to be devoid of any obvious 
systemic toxicity while producing therapeutically effec- 
tive concentrations in the blood, as described in the 
accompanying papers (Stewart, 1960; Knudsen and 
Rolinson, 1960). Its main disadvantages are that it 
has to be given parenterally and that pain at the site 
of intramuscular injection is common. The occurrence 
of one abscess at an injection site, soon after treatment, 
suggests that local damage to'the muscle may also occur. 
On the other hand, the fact that courses of treatment 
lasting up to 30 days were well tolerated and that 
follow-up, extending in a few cases up to eight months, 
has disclosed no further evidence of toxicity suggests 
that the drug can be used with a large margin of safety. 
In this respect it may well be comparable to benzyl- 
penicillin. 
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These results must be viewed in relation to evidence 
from the laboratory presented in current publications 
by Rolinson et al. (1960), Knox (1960), Thompson eft al. 
(1960), Elek and Fleming (1960), and Stewart (1960). 
Their studies show that BRL 1241 possesses consider- 
able bactericidal activity against staphylococci and many 
strains of streptococci, and our clinical results appear to 
usin every way commensurate withsuch activity. Perhaps 
the major finding, in the ward as in the laboratory, is the 
fact that this new synthetic derivative of 6-aminopeni- 
cillanic acid shows a promising degree of activity against 
strains of Staph. aureus which are resistant to benzyl- 
penicillin. We have noted also that our results are in 
concordance with a trend shown in the parallel publica- 
tion from Guy’s Hospital (Douthwaite and Trafiord, 
1960), where 14 cases of staphylococcal infection have 
been treated. 


These results therefore lead us to the conclusion that 
BRL 1241 has a high therapeutic potential in the treat- 
ment of staphylococcal and possibly some streptococcal 
infections, and that this substance, or compounds 
modelled chemically upon it, are worthy of an extended 
clinical trial. There would appear to be considerable 
justification for its immediate use in severe infections 
due to penicillin-resistant strains of Staph. aureus. 


Summary 


BRL 1241 was used in treating 17 children with 
infections due to Staphylococcus aureus and 12 
children with streptococcal infection. 

In 14 children with staphylococcal infection and in 
10 children with streptococcal infection, clinical 
improvement occurred together with elimination of the 
organism from the site of infection, though not always. 
in the case of Staph. aureus, from the nostrils of nasal 
carriers. 

In the remaining five children, evidence of an 
antibacterial effect was obtained in two, but death 
occurred from other lesions unconnected with active 
infection. In only three cases out of the 27 treated was 
there true clinical and bacteriological relapse. 

In the therapeutic doses used (100 mg./kg./day in 
four intramuscular injections) BRL 1241 caused dis- 
comfort at the sites of injection. There was no evidence 
of systemic toxicity. 


We acknowledge gratefully the interest and co-operation 
of the Beecham Research Laboratories, through Dr. E. T. 
Knudsen ;: and also of our medical and nursing colleagues at 
Queen Mary’s Hospital, in particular Sisters Perry, Roberts, 
Harrison, Ford, and Kellerman, and Drs. Ward, Bhajwa, 
D’Nette, Forbes, Lorimer, and Phipps. 


Addendum 


Since writing this paper we have treated six more 
cases of staphylococcal infection with BRL 1241. The 
results in general conform to the pattern described 
above, but one case merits detailed description. 


A 4-weeks-old infant was admitted to hospital gravely ill 
with a large abscess on the right hip. Staphylococcus 
aureus type 80 was isolated from this abscess, from a blood 
culture,.from the urine, and from an empyema in the right 
side of the chest. The infant did not respond to parenteral 
therapy with benzylpenicillin and streptomycin, to both of 
which the organism was found to be resistant, and treatment 
with BRL 1241 was begun. There was immediate improve- 
ment: the blood culture and urine became sterile, and 
within five days the discharges from the abscess cavity and 
empyema were also sterile. The infant’s general condition 


improved pari passu and within two weeks he was lively 
and feeding well. Treatment was continued for 20 days, 
during which time all signs of active infection subsided, 
om Staph. aureus type 80 could still be re-isolated from 
the nose. 


There is little doubt that in this case a severe staphylo- 
coccal pyaemia was rapidly controlled and _ that 
BRL 1241 had a life-saving effect. 
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‘REATMENT OF EXPERIMENTAL 
PENICILLIN-RESISTANT 
STAPHYLOCOCCAL LESIONS WITH 
BRL 1241 


BY 


R. E. M. THOMPSON, M.B., B.S., M.R.C.S. 
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J. L. WHITBY,* M.B., B.Chir., M.R.C.P. 
D.T.M.&H. 


AND 


J. W. HARDING, B.A., M.B., B.Chir. 


From the Bland-Sutton Institute of Pathology, 
the Middlesex Hospital, London 


The work of Batchelor et al. (1959) has made possible 
the synthesis of a number of derivatives of 6-amino- 
penicillanic acid of potentially great therapeutic interest. 
We have had the opportunity of assaying the in vivo 
activity of some of these compounds in the treatment of 
Staphylococcus pyogenes lesions in mice. Selbie and 
Simon (1952) showed that when staphylococci are 
inoculated into the thigh muscles of mice a lesion of 
increasing size develops whose progress can be followed 
by measuring the maximum diameter of the thigh, and 
this technique, as modified by Selbie and O’Grady 
(1954), was used for these experiments. Of 40 com- 
pounds tested one, BRL 1241 (“celbenin ”), has proved 
extremely promising. This compound has an antibiotic 
spectrum similar to that of benzylpenicillin, but has the 
great advantage of being unaffected by staphylococcal 
penicillinase (Knox, 1960; Rolinson et al., 1960). As 
as result of this, BRL 1241 effectively inhibits strains of 
Staph. pyogenes that are resistant to benzylpenicillin 
(Elek and Fleming, 1960 ; Rolinson et al., 1960 ; Stewart 
et al., 1960; Thompson et al., 1960). The chemical 
formula of BRL 1241 is sodium 6-(2,€ dimethoxybenz- 
amido) penicillanate monohydrate. 


Materials and Methods 
Mice.—Albino market mice (average weight 20 g.) 
were used throughout these experiments. 
Staphylococcus pyogenes.—The strain (Russell) of 


*Present address: Department of Bacteriology, the Queen 
Elizabeth Hospital, Birmingham, 
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Staph. pyogenes used was isolated from a case of 
staphylococcal pyaemia in February, 1959. It was a 
pure phage type 80 strain and showed an unusually high 
degree of virulence for mice which has so far been 
consistently maintained. The strain was sensitive to: 
benzylpenicillin 1.6 units/ml., streptomycin 15 yg./ml., 
tetracycline 75 mg./ml., chloramphenicol 3.2 »g./ml., 
erythromycin 0.4 ug./ml., and BRL 1241 1.6 yg./ml. 

Inoculation Technique.—For inoculation an overnight 
broth culture of Staph. pyogenes (Russell) was diluted 
1 in 2 with fresh infusion broth, and 0.2 ml. of this 
dilution was inoculated into each animal. The inocula- 
tion was made into the muscles of the back of the thigh 
close to the femur between the hamstring tendons as 
described by Selbie and O’Grady (1954). Groups of 10 
mice were used for each compound tested and a control 
group. The diameters of the infected thighs were 
measured 24 hours after inoculation, then daily until 
the fourth day, and finally on the seventh day. The 
results were expressed as the average increase in the 
diameter of the thigh for the group daily. 

Compound BRL 1241.—The compound was received 
as a white powder readily soluble in water, but in the 
preliminary screening experiments all solutions prepared 
were made up on 0.2% “tween 80” in distilled water 
because some of the other 6-aminopenicillanic acid 
compounds tested were relatively insoluble and only 
freely dispersible in the presence of tween 80. The first 
batch examined was 60% pure, but later batches have 
had a purity of over 90%. The dose used has always 
been expressed as the weight of pure substance. Origin- 
ally the compound was administered subcutaneously to 
mice in a dosage of 50 mg./kg. bodyweight (1 mg. for 
a mouse weighing 20 g.). This dosage was chosen 
because some of the other penicillanic acid compounds 
used were toxic to mice in larger dosage. In subsequent 
experiments much higher doses of BRL 1241 have been 
administered, as this compound is of extremely low 
toxicity (Brown and Acred, 1960). The infected animals 
received five doses, the first immediately after infection 
and subsequent doses at 24-hour intervals. 


Results 


The result of the preliminary experiment with 
compound BRL 1241 is shown in Fig. 1. Other 
penicillanic acid compounds tested at the same time 
showed no effect on the lesions and have been omitted 
from the figure. It can be seen that the average size of 
lesicn in the treated mice is always less than in the 
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Fic. 1.—Effect of treating Te age oy lesions in the mouse 
thigh with 1 mg. BRL 1241 daily for five days. Treatment 
finished on day 4. X——xX, Untreated control. 
Treated BRL 1241. 
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control group and that the lesions in the treated mice 
show no increase in size after the first day. 


These results prompted us to perform a further 
experiment to compare the effect of BRL 1241 with that 


67 


w 
| 


a 
l 


Ww 
1 


% 
l 





AVERAGE LESION SIZE (MM. 








Qc emssinsene — ee 
a —A 2 ~<A 
1°) T ' tT La t i oo 
U 2 3 4 S 6 7 
DAYS 


Fic. 2.—Treatment of staphylococcal lesions in the mouse thi 
with various antibiotics. osage 1 mg. daily for five days. In 
each case treatment finished on day 4. x——-x, Untreated con- 
trol. @---@, Tetracycline. ——— BE, "Benzylpenicillin. 
O——O, BRL 1241. (]——f[, Chloramphenicol. +---+, 
Teta A‘’>"-'~ A, Erythromycin. 


of benzylpenicillin, streptomycin, te’.acycline, chlor- 
amphenicol, and erythromycin. The dose used was the 
same for each compound—that is, 50 mg./kg. body- 
weight. The results of this experiment are shown in 
Fig. 2. Erythromycin is shown to be easily the most 
effective drug as judged on a weight-for-weight basis at 
this dosage. BRL 1241, chloramphenicol, and strepto- 
mycin have about 8 
the same activity, * cee 
while penicillin and 
tetracycline are rela- 
tively inactive. The 
selective activity of 
the drugs in vivo is 
paralleled by the 
sensitivities of the 
infecting organisms 
in vitro, except in 
the case of strepto- 
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mycin, which proved — ati 
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unexpectedly _ effec- ° ——— 
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tive in view of the a. 


high resistance of Fic. 3.—Treatment of staphylococcal 
Staph. pyogenes lesions in the mouse thigh with 


: various doses of BRL 1241. x --- x, 

(Russell) to strepto- Untreated control. O——O, BRL 

mycin. Penicillin in- ot we ~~ * . ta th er 
eas . . 2 mg. auy. een 
hibits this organism 1241, single 50-mg~ dose. 


at a concentration of 

1.6 units/ml. (0.95 yg.) in vitro, but, none the less, is 
ineffective in vivo as the organism produces penicillinase 
freely. 

As BRL 1241 was known to be of extremely low 
toxicity (Brown and Acred, 1960) an experiment was 
performed in which animals received much larger dosage 
of this compound. In one group the animals received 
five daily doses of 10 mg. BRL 1241 (500 mg./kg. body- 
weight) and another received a single dose of 50 mg. 
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(2,500 mg./kg. bodyweight). These results are shown 
in Fig. 3. It is clear that the increased dosage has 
greatly increased the effectiveness of the treatment. 


Discussion 


The results obtained show that this compound is 
effective in the treatment of Staph. pyogenes infections 
in mice. When its activity was compared with other 
antibiotics it was less active than erythromycin and of 
comparable activity to chloramphenicol and strepto- 
mycin. However, in the case of erythromycin it is worth 
noting that 50 mg./kg. is a large dose, and a compara- 
tively small increase would be apt to give rise to toxic 
symptoms in the animals, but the dosage of BRL 1241 
could be greatly increased without risk of intoxication 
(Brown and Acred, 1960). The surprisingly satisfactory 
response to streptomycin in view of the in vitro 
resistance of the organism to this drug may be explained 
by the fact that the intracellular streptomycin level is 
only about one-tenth that of the extracellular level 
(Mackaness, 1952), and consequently the extracellular 
level (in effect the therapeutic level) would be effective 
in combating the infection. 

The exceedingly low toxicity of BRL 1241 (mice have 
been given single inoculations of 0.5 g. without ill effect) 
prompted us to try the therapeutic effect of doses in 
excess of 50 mg./kg. bodyweight. The most striking 
feature of this experiment was that single doses of 50 mg. 
per 20-g. mouse (2,500 mg./kg.) was curative, while the 
same total dosage divided into five daily doses of 10 mg. 
per mouse was only slightly less effective (Fig. 3). It 
would appear that it is better to treat infections with a 
single overwhelming dose of this drug. No experiments 
have been done in animals using penicillin-sensitive 
strains of Staph. pyogenes, but since Thompson ef al. 
(1960) found no strains resistant to BRL 1241 among a 
wide range examined it seems unlikely that treatment 
of these would be any less effective. 


Summary 


BRL 1241 is shown to be effective in the treatment of 
penicillin-resistant staphylococcal infections in mice. 


The results of treatment with the drug are compared 
with results obtained in the treatment of similar 
infections with antibiotics in common use. 


We are grateful for supplies of BRL 1241 to Beecham 
Research Laboratories Limited, whose registered trade name 
for this drug is “ celbenin.” 
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Measures to protect workers against the inhalation of 
dusts, fumes, or other impurities likely to be injurious are 
discussed in a recently published Ministry of Labour booklet, 
Toxic Substances in Factory Atmospheres (H.M.S.O., price 
Is. net). 


SENSITIVITY OF STAPHYLOCOCCUS 
PYOGENES TO BENZYLPENICILLIN 
AND BRL 1241 


BY 
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From the Bland-Sutton Institute of Pathology, 
the Middlesex Hospital, London 


The isolation of pure 6-aminopenicillanic acid (Batchelor 
et al., 1959) has made it possible to synthesize a large 
number of penicillin compounds by the substitution of 
different radicals on the side-chain of the penicillanic 
acid nucleus. One such compound, BRL 1241 
(“ celbenin ”’), is of special interest in that it is virtually 
non-toxic, has an antibiotic spectrum similar to penicillin 
itself, is not destroyed by staphylococcal penicillinase, 
and is active against staphylococcal infections in vivo 
(Thompson et al., 1960). 


We have compared the activity of compound BRL 
1241 with crystalline penicillin G against wll isolations 
of Staphylococcus pyogenes in this hospital in the nine- 
months period between June, 1959, and April, 1960. 


Materials and Methods 
Staphylococcus pyogenes 

All coagulase-positive staphylococci were regarded as 
Staph. pyogenes and the organisms were subcultured on 
to broth-agar slopes for storage purposes at the time of 
isolation. The strains examined were all isolated from 
the patients and staff of this hospital between June, 1959, 
Distribution of Phage Types of the Staph. pyogenes Cultures 
Isolated from In-patient and Out-patient Sources. Repeated 


Isolations of the Same Phage Type from Any One Lesion are 
Not Included. 
































Group 
Type 
og 80 II Il IV | NTf 
Only 
In-Patients 
Wound infection, post-op., etc. 65 84 11 64 1 51 
—— infection (carbuncles, 
tc.) . a as re 16 29 2 5 — 9 
Week, throat, etc. (except staff) 28 15 10 22 2 35 
Sputum .. 15 11 2 16 1 8 
Maternity (mothers and babies) 17 2 14 9 _ 9 
Staff—nose, throat, hands an 
infected) . 41 / 11 12 14 _ 38 
Out-Patients 
Wound infection, post-op., etc. 37 9 15 17 1 5 
Primary infection (carbuncles, 
etc.) 39 17 27 24 — 25 
Nose, throat, etc. (except staff) 3 5 i F | — 














Total .. | 261 | 183 | 100 | 175 | 5 | 188 
1 | | | 
* Strains, excluding type 80, reacting with phages of group I. 
t Not typable with phages available. 





and April, 1960, in the course of routine bacteriological 
investigations. The origin and distribution of these 
strains may be seen in the Table. It must be stressed 
that in some cases the same phage type was isolated from 
the same lesion on more than one occasion. Such 
repeated isolations occurred on 206 occasions. How- 
ever, the antibiotic sensitivity of all isolations of Staph. 
pyogenes was examined. 
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Phage-typing.—This was carried out by methods of 
Anderson and Williams (1956) using phages supplied 
by Dr. R. E. O. Williams, of the Staphylococcal 
Reference Laboratory, Colindale. The distribution of 
the different groups is shown in the Table. In view 
of its special epidemiological significance, phage type 
80 has been recorded separately. 

Crystalline Penicillin G.—A solution of crystalline 
penicillin G was prepared in distilled water to contain 
6 ug. of the antibiotic per ml. (10 units/ml.). 


Compound BRL 1241.—Staph. pyogenes (Oxford) is 
known to be sensitive to crystalline penicillin G at a 
concentration of 0.012 ug./ml. Preliminary titrations of 
compound BRL 1241 against Staph. pyogenes (Oxford) 
showed that the growth of the organisms was inhibited 
by a concentration of between 2 and 3 ug. of the com- 
pound per ml. A solution of comparable activity to one 
containing 6 yg. of crystalline penicillin G per ml. was 
therefore prepared containing 1.25 mg. of compound 
BRL 1241 per ml. in distilled water. 


Methods of Sensitivity 

Qualitative tests were carried out on broth-agar of 
uniform composition and poured in 12-ml. amounts into 
flat-bottomed disposable polystyrene Petri dishes 85 mm. 
in diameter. These plates were dried before use. Two 
strips of filter paper 65 by 5 mm. were impregnated, one 
with crystalline penicillin G and the other with com- 
pound BRL 1241, and placed upon plates pre-inoculated 
with streaks of six strains of staphylococci. The filter 
paper was placed at right angles to the line of inocula- 
tion and the two strips were well separated. The result 
was recorded after overnight incubation at 37° C. by 
measuring the diameter of the zones of inhibition of the 
cultures by superimposing the culture plates on 1-mm. 
graph paper. 

Subsequently the sensitivity to compound BRL 1241 
of groups containing the most sensitive and least sensi- 
tive strains as assessed by the inhibition zone diameters, 
which ranged from 19 mm. to 5 mm., was determined 
quantitatively by the method of Selbie et al. (1945) to 
establish the effective range of the compound against 
staphylococci. 


Results 


A total number of 1,118 isolations of pathogenic 
staphylococci were examined. All of these proved 
sensitive to compound BRL 1241, whereas only 202 
(18%) were sensitive to crystalline penicillin G. All the 
organisms were sensitive to compound BRL 124° in 
concentrations between 1.6 and 3.2 ug./ml. 


Discussion 

The potential role of compound BRL 1241 in the 
treatment of staphylococcal infections in hospitals is one 
of the greatest importance in view of these results. The 
fact that none of the strains of staphylococci examined 
showed any signs of resistance to this compound was in 
sharp contrast to the results of the sensitivity tests of 
these organisms with the parent compound, crystalline 
penicillin G. 

The number of strains of penicillin-sensitive Staph. 
pyogenes has steadily fallen since the introduction of 
penicillin into this hospital in 1944. In the original 
survey Selbie et al. (1945) found 80% of staphylococci 
sensitive to penicillin. Subsequent surveys carried out 
in 1948 and 1955 (unpublished) show a steady decrease, 
only 47% being sensitive in 1955. Now only 18% of 


organisms isolated are sensitive (see Chart). These 
results show that penicillin is of very doubtful thera- 
peutic value in the treatment of staphylococcal infection 
in this hospital, and if the present trend persists the drug 
will soon become valueless for this purpose. It is 
possible that this trend could be checked and even 
reversed by banning the use of 





v 
penicillin for a limited period as w om 3S 
suggested by Barber ef al. (1960). — 

Of special interest in the distri- & 4, 
bution of phage types of staphylo- 4 
cocci is the large number (183) of 3 40 
isolations of phage type 80. This 2 
organism, which was described by 7 20 
Rountree and Freeman (1955), is 2 

> ° 


unusually virulent, and is becoming ' . 
more and more prevalent in hospi- Histogram | showing 
| infecti Chz teristicall the decline in strains 
tal intec 1ons. : larac eris Ica y of Staph. pyogenes 
this type is penicillin-insensitive, sensitive to a 
and compound BRL 1241 may tween | leas and 
prove of great value in the control 
and possibly in the elimination of this type, since all 
staphylococci, regardless of their phage type, appear to 
be equally sensitive to the drug. 


It is worthy of note that whereas 20% of staphylococci 
examined at the time of introduction of penicillin (Selbie 
et al., 1945) were resistant to the antibiotic, we have 
found no strains of Staph. pyogenes resistant to com- 
pound BRL 1241 on its introduction. However, previous 
experience with antibiotics in general use has shown that, 
sooner or later, resistant strains of stgphylococci appear 
and, having appeared, increase steadily in the hospital 
environment. So far, we have not encountered a strain 
of staphylococcus which is resistant to compound BRL 
1241 ; but while it is possible that such a strain will 
appear, with proper control of the therapeutic use of 
compound BRL 1241 the number of resistant strains will 
be kept at a low level. 


Summary 


The total isolations of Staph. pyogenes in the 
Middlesex Hospital in the latter half of 1959 and first 
quarter of 1960 were tested for sensitivity against 
crystalline penicillin G and the new penicillin compound 
BRL 1241. Only 18% were sensitive to crystalline 
penicillin G, whereas all were sensitive to compound 
BRL 1241. 


We are grateful to Beecham Research Laboratories 
Limited for supplies of BRL 1241. 
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The National Deaf Children’s Society’s Annual Report 
and Accounts, 1959-60, says that the financial position of 
the Society has improved during the year as a result of 
iegacies, an appeal, and an increase in subscriptions and 
donations. New premises have been purchased in Gloucester 
Place, and this should enable the Society to carry out a 
greatly increased amount of necessary work for deaf 
children. 
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THYROID ANTIBODIES IN 
CEREBROSPINAL FLUID 


BY 
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S. G. OWEN, M.D., M.R.C.P. 
Lecturer in Medicine 
From the Department of Medicine, King’s College, 
University of Durham, and the Royal Victoria Infirmary, 
Newcastle upon Tyne 


We recently had the opportunity of examining the 
spinal fluid from a patient with neurosyphilis and 
coincident Hashimoto’s disease. Antibody to thyro- 
globulin was detected in appreciable concentration and 
has since been found in the C.S.F. of four other patients 
with autoimmune thyroiditis. 


Methods 

Antibody to thyroid protein was estimated, using an 
adaptation of the tannic acid haemagglutination 
technique (Boyden, 1951; Boyden and Sorkin, 1955). 
Details of the method in which sheep erythrocytes 
treated with dilute tannic acid are coated with an extract 
of human thyroid gland have been described previously 
(Owen and Smart, 1958). Serial twofold dilutions of an 
original 1 in 5 dilution of C.S.F. were made in a 
suspension of the sensitized cells, the highest dilution 
showing maximal haemagglutination being taken as the 
titre. Possible non-specific agglutinins were eliminated 
by preliminary absorption with washed sheep erythro- 
cytes. 

Sera and C.S.F. specimens from four of the patients 
were also examined for the presence of complement- 
fixing antibody to thyroid substance. The method used 
in the case of serum was identical to that employed by 
Roitt and Doniach (1958) except that the strength was 
determined by screening of a 1 in 5 dilution of serum 
with two and four times the minimum haemolytic dose 
(M.H.D.) of complement (C’) instead of at 1 in 5 and 
1 in 20 dilutions of serum. For spinal fluid, 2 M.H.D. 
of C’ were used with three strengths of C.S.F.—namely, 
1 volume of 1 in 5 dilution, 1 volume of undiluted 
C.S.F., and 2 volumes of undiluted C.S.F. 


Clinical Data 


Case 1—Woman aged 54. Four-year history of shooting 
pains in the legs, together with swelling of the neck and 
loss of energy. Examination revealed tabes dorsalis. She 
had a moderately hard nodular goitre but showed no clinical 
evidence of disturbed thyroid function. Drill biopsy of the 
thyroid revealed Hashimoto’s disease. ‘I uptake was 
normal. Serum: Wassermann and Kahn positive: chole- 
sterol, 280 mg./100 ml.; proteins, electrophoresis, and 
flocculation tests normai. C.S.F.: Wassermann positive ; 
110 lymphocytes and 5 polymorphs per c.mm. ; protein 160 
mg./100 mlI.; Lange 5554221000 ; sugar and chlorides 
normal. 

Case 2.—Woman aged 60. Sixteen months’ history of 
lassitude, intolerance of cold, and inability to concentrate. 
Examination revealed long-standing rheumatoid arthritis, 
large firm goitre, and marked hypothyroidism; no neuro- 
logical abnormality. Drill biopsy of the thyroid showed 
Hashimoto's disease. ‘I uptake less than 5% in 24 hours. 
Serum: cholesterol, 515 mg./100 ml. ; protein, 9.3 g./100 ml. 





(albumin 3.8 g./100 ml., globulin 5.5 g./100 ml.): electro- 
phoresis showed marked ircrease in _gamma-globulin ; 
flocculation tests abnormal (zinc sulphate 16 units, thymol 
turbidity 7 units, thymol flocculation +++. cephalin 
cholesterol +++). C.S.F.: Wassermann negative ; protein 
121 mg./100 ml.; Lange 1110000000; sugar aad chlorides 
normal. 

Case 3—Woman aged 47. Three months’ history of 
swelling of neck. Known case of pernicious anaemia. 
Examination showed a small firm goitre ; no signs of altered 
thyroid function; no neurological abnormality. **'I uptake 
normal. Serum: Wassermann negative; cholesterol, 228 
mg./100 ml. ; protein, 7 g./100 ml. (albumin 3.4 g./100 ml.. 
globulin 3.6 g./100 ml.); electrophoresis showed raised 
gamma-globulin ; flocculation tests abnormal (zine sulphate 
32 units, thymol turbidity 9 units, thymol flocculation +, 
cephalin cholesterol ++). C.S.F.: Wassermann negative ; 
protein, 39 mg./100 ml.; Lange, 1110000000: sugar and 
chlorides normal. 

Case 4—Man aged 69. Non-goitrous myxoedema, 
bilateral exophthalmos, no neurological abnormality. Mal- 
absorption syndrome confirmed by usual investigations. **'I 
uptake 5.7% at 24 hours. Serum: Wassermann negative ; 
cholesterol, 175 mg./100 ml.; proteins, 5.5 g./100 ml. 
(albumin 3 g., globulin 2.5 g.); electrophoresis showed 
raised gamma-globulin ; flocculation tests normal. C.S.F.: 
Wassermann negative; protein, 56 mg./100 ml.; Lange. 
1110000000 ; sugar and chlorides normal. 

Case 5.—Man aged 45. Ten weeks’ history of muscular 
pain, swelling, and tenderness ; intolerance of cold and gain 
in weight. Examination revealed a myxoedematous condi- 
tion ; small hard goitre ; firm swollen muscles. ‘I uptake 
less than 5% at 24 hours. Serum: Wassermann negative ; 
cholesterol, 436 mg./100 ml.; proteins, 9.6 g./100 ml. 
(albumin 5.4 g., globulin 4.2 g.); electrophoresis showed 
raised gamma-globulin ; flocculation tests abnormal (zinc 
sulphate 24 units, thymol turbidity 15 units, thymol floccu- 
lation ++, cephalin cholesterol 0). C.S.F.: Wassermann 
negative ; protein, 120 mg./100 ml.; Lange, 1110000000 ; 
sugar and chlorides normal. 


Concentration of Thyroid Antibody by Tannic Acid* 
Haemagglutination Method 











Case No. In Serum In C.S.F. 
1 | 21 units 10 units 
2 | és | 7 * 
3 21 | 7, 
4 14 - i 
5 - | 


| 





*In logarithmic units corresponding to number (n) of serial twofold 
dilutions of original 1 in 5 dilution of serum or C.S.F. Titre reciprocal= 
§x2.. 


Results and Discussion 


TF = relative concentrations of antibody in serum and 
C.S.F. are shown in the accompanying Table. The 
ratio between the two averages 10 logarithmic units or 
approximately 1,000 to 1. This is similar to that 
between serum and C.S.F, gamma-globulin (Tiselius, 
1937 ; Gries et al., 1953), and would be consistent with 
the hypothesis that C.S.F. antibody is derived direct 
from that in blood. 

It is interesting to note that in two of the three 
patients shown to have complement-fixing antibody in 
the serum (Case 1+ + +, Case 3+ ++, Case 5+) this 
antibody could also be detected in the spinal fluid 
(Cases 1 and 5) despite the relatively low sensitivity of 
the method. 

In the three patients without neurological disease 
who were myxoedematous at the time of examination, 
the total C.S.F. protein was found to be raised— 
markedly in Cases 2 and 5 and slightly in Case 4. This 
has been reported previously in untreated hypo- 
thyroidism and found to disappear with adequate 
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thyroid replacement therapy (Thompson et al., 1929). 
The “ paretic” Lange curve in the C.S.F. of Case 2, 
however, requires further explanation. It suggests a 
relative increase in C.S.F. gamma-globulin due to the 
combination of hypothyroidism and hyperglobulinaemia 
(found in many cases of autoimmune thyroiditis, 
including non-goitrous myxoedema). Such an increase 
was demcenstrated electrophoretically in myxoedema by 
Bronsky e¢ al. (1958). 


Summary 


Antibody to thyroglobulin was detected in the spinal 
fluid of five patients with autoimmune thyroiditis. In 
two out of three patients who had complement-fixing 
antibody in the serum, this antibody could also be 
detected in the C.S.F. In three patients who were 
hypothyroid the total C.S.F. protein was raised. 


We are grateful to Professor G. A. Smart and Dr. T. H. 
Boon for allowing us to study their patients. We also wish 
to acknowledge the able technical assistance of Mrs. J. 
Johnson, 
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Both cerebral aneurysms and arteriovenous malforma- 
tions are well-recognized causes of spontaneous 
subarachnoid haemorrhage. However, the simultaneous 
occurrence of both lesions is a great rarity, and up to 
1959 only 14 examples had appeared in the literature 
(Boyd-Wilson, 1959). Recently a 49-year-old woman 
was investigated at Killearn Neurosurgical Unit, for 
subarachnoid haemorrhage ; she was found to have an 
aneurysm arising from the right posterior inferior 
cerebellar artery and also an arteriovenous 
malformation situated in the posterior upper surface of 
the right cerebellar hemisphere. 


Because of the paucity of such cases in the literature, 
and especially as both lesions were successfully treated, 
this case is reported with a brief review of the previous 
literature. 

Case Report 


A 49-year-old widow was admitted to Knightswood 
Hospital on December 26, 1959. For the previous five years 
she had suffered from headaches, which were occipito-verti- 
cal and often unilateral, though either side might be affected. 
At first the headaches were very severe in the afternoons 
after hard work, but recently they had been occurring in 
the early mornings. On the day of her admission she had 
wakened with headache, which she regarded at first as her 
usual attack of migraine. On bending down to wash her 
face, however, the headache became intense. She then 
noticed stiffness of her neck and heard peculiar noises inside 
her head; a little later she started vomiting and had 
diarrhoea. 

On admission she complained of severe occipital 
headache, blurring of vision, and occasional double vision. 

On examination she was found to be grossly obese. The 
blood-pressure was 180/110 and the apex beat was displaced 
1 in. (2.5 cm.) outside the midclavicular line. The aortic 
second sound was accentuated. She was irritable and mildly 
confused. There was definite nuchal rigidity, with Kernig’s 
sign. No localizing signs, however, were discovered: the 
deep tendon reflexes were brisk, but both plantar reflexes 
were flexor. A lumbar puncture disclosed a heavily blood- 
stained fluid at a pressure of 350 mm. of water. Gradually 
over the next few days the headache became less severe, but 
she occasionally felt dizzy and continued to see double. 
Three weeks later, on January 18, 1960, she suddenly 
became comatose ; after lumbar puncture the cerebrospinal 
fluid was found to be uniformly blood-stained and under 
increased pressure. By the next day she had recovered 
consciousness, but was mildly confused and disorientated: 
the left plantar reflex was noted to be extensor. 

These findings necessitated her transfer for further 
investigation at Killearn Neurosurgical Unit on January 22. 
On examination there, in contrast to her condition four days 
previously, she was alert and fully orientated. The nuchal 
rigidity persisted. Ophthalmoscopic examination revealed 
marked papilloedema with subhyaloid haemorrhages and 
attenuated arteries. With some defect of fixation the visual 
fields showed a left homonymous cut, complete on the right 
and involving the lower quadrant on the left. On deviation 
of the eyes to the left a few nystagmoid movements were 
observed in the initial phase of the deviation. Other 
cranial-nerve functions were normal. Muscular tone and 
power were undisturbed and sensation was intact through- 
out. Both plantar reflexes were flexor and the deep reflexes 
were symmetrical. No bruit was audible over the orbits or 
over the parieto-occipital areas. 

Bilateral carotid angiography on, January 22 showed no 
deformity apart from some spasm of the terminal portions 
of both internal carotid arteries. Four days later 
(January 26) a right vertebral angiogram revealed a small 
aneurysm arising from the right posterior inferior cerebellar 
artery, and an arteriovenous malformaticn probably 
situated on the upper surface of the right cerebellar 
hemisphere (see Figs. 1 and 2). 

On January 28—a month after the first haemorrhage— 
exploration of the right posterior fossa was carried out by 
Mr. A. Paterson. The right posterior inferior cerebellar 
artery was identified, and was noted to be very tortuous and 
sclerotic. The artery was followed distally in an anterior 
direction around the anterior aspect of the tonsil and then 
posteriorly on to the hemisphere where it broke into two 
small branches. No aneurysm could be found and 
eventually the posterior inferior cerebellar artery was 
clipped a considerable distance from its origin. The 
impression at the time was that the clip was distal to the 
aneurysm. The upper dural flap was then raised until the 
upper surface of the cerebellum could be seen, and close 
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to the midline lay a small arteriovenous malformation fed 
by two large arterialized veins, one coming through the 
tentorium and the other running medially. Both vessels 
were clipped and the angioma was completely excised. 
After the operation the patient was confused: this state 
gradually diminished and by February 16 she was alert and 
fully orientated. A further vertebral angiogram showed that 
the small aneurysm, previously noted arising from the 
posterior inferior cerebellar artery, was not filling and that 





Fic. 1.—Right lateral vertebral angiogram, showing a small 
bilobed aneurysm on the posterior inferior cerebellar artery and a 
small angiomatous malformation on upper surface of cerebellum. 





Fic. 2.—Antero-posterior view of right vertebral angiogram, 
showing the aneurysm and the angiomatous malformation. 





Fic. 3.—Post-operative right lateral vertebral angiogram, showing 

the silver clip proximal to the site of the aneurysm on the 

posterior inferior cerebellar artery. The angiomatous malforma- 
tion has been occluded by silver clip. 


the artery was apparently clipped proximal to and near the 
origin of the aneurysm. The arteriovenous malformation 
was shown to be occluded with several silver clips (see 
Fig. 3). 

There was no residual neurological abnormality, except 
for the resolving subhyaloid haemorrhages in both fundi, 
papilloedema of the right disk, and a residual left hemi- 
anopic defect. 

Discussion 

In a recent survey of nearly 3,000 consecutive post- 
mortem examinations Chason and Hindman (1958) 
found an incidence of almost 5% of intracranial 
aneurysms, and therefore it may be assumed that 5% 
of cases of arteriovenous malformations also have 
intracranial aneurysms. However, from a survey of 
the literature on cerebral angiomata, Paterson and 
McKissock (1956) are the only authors who reported the 
coexistence of these two lesions. In only four of their 
110 cases of cerebral angiomata were aneurysms present. 
It is possible that the simultaneous occurrence of these 
two lesions will become more apparent as complete 
routine arteriography comes to be performed in all 
cases of subarachnoid haemorrhage where the exact 
source of bleeding is in doubt. Certainly the existence 
of multiple aneurysms in the one patient has been 
realized with the wider application of arteriography ; 
and, similarly, it is likely that more cases of both 
arteriovenous malformations and aneurysm will become 
apparent, especially as both probably share the same 
congenital aetiology. 

A further interesting feature about this case was 
the presence of the aneurysm on the posterior inferior 
cerebellar artery. This is a most unusual site for 
aneurysms, and is the first seen in this unit. Walton 
(1956) lists only one such case in a series of 140 intra- 
cranial aneurysms. Again, however, it is felt that 
lesions in this site will become more obvious with 
the wider application of percutaneous vertebral 
angiography. 


Summary 

A case is reported with an aneurysm on the right 
posterior inferior cerebellar artery and an arteriovenous 
malformation supplied by branches from the superior 
cerebellar artery and the posterior inferior cerebellar 
artery. Both lesions were successfully treated, and the 
patient made an uneventful recovery save for residual 
ocular signs. It is suggested that the coexistence of 
intracranial aneurysms and cerebral angiomas will 
become more obvious with the wider application of 
complete arteriography in subarachnoid haemorrhage. 
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The major cause of death in Australia in 1959 was heart 
disease. Offficial statistics show that heart diseases caused 
more than one-third of the 89,000 deaths in the year. The 
principal causes of death were: heart diseases 30,000, cancer 
13,000, strokes nearly 12,000, accidents 5,000, and pneumonia 
3,000. The infant mortality rate was 21.5 per 1,000, one 
point higher than last year. The lowest infant mortality 
rate in Australia was 20.5 in 1958 (Radio Australia News, 
July 29). 
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EFFECT OF EYE-PADS ON HEALING 
OF SIMPLE CORNEAL ABRASIONS 


BY 


HAROLD JACKSON, F.R.C.S.Ed., D.O. 
Manchester Royal Eye Hospital 


A simple corneal abrasion is one of the commonest 
lesions in patients attending the casualty department of 
any eye hospital, and must be equally common in 
general practice. There is nevertheless no unanimity 
concerning the mode of treatment, particularly with 
regard to the necessity of padding or not padding the 
affected eye, practice in this respect varying widely from 
hospital to hospital. Most textbooks recommend 
padding, but no controlled work on this subject seems to 
have been reported in the English literature. 


Method 


During a two-month period, all patients presenting in 
the casualty department suffering from a superficial 
abrasion of the cornea, without any complicating lesion 
such as an embedded foreign body or damage to any 
other part of the eye, were included in the trial. A 
diagram of the initial lesion was made by the house- 


surgeon on duty, who prescribed treatment with gutt. . 


sulphacetam. 10% t.i.d. and, if he thought it necessary, 
a suitable mydriatic, usually gutt. atrop. 1%. A pad of 
cotton-wool covered by net, kept in place by two 1-in. 
(2.5-cm.) strips of cellulose self-adhesive tape, was applied 
only to those patients attending on alternate days, the 
remaining patients being left without any eye cover; 
the effect of the house-surgeon’s duty rota was that each 
house-surgeon dealt with the padded and unpadded 
patients. The patients with a pad were instructed to 
wear it until told otherwise. They were subsequently 
seen daily by myself or, when I was not available, by the 
duty house-surgeon, and the size of the area staining 
with gutt. fluoresc. 1% was noted. The cornea was 
regarded as healed when no further staining was seen ; 
those patients wearing pads were then allowed to discard 


‘them. The subsequent history of the patients was 


reviewed a further two months after the end of the trial. 


Results 


Of the total of 222 cases, 27 were rejected for the 
following reasons : incomplete records (16), failure to 
carry out the prescribed treatment (6), and the sub- 
sequent discovery that a more serious lesion had been 
produced as a direct result of the injury (5). 

Of the remaining 195, 91 were treated by padding and 
104 were left without padding; 14 of the former and 
24 of the latter ceased daily attendance before healing of 
the abrasion, so that only 157 patients completed the 
trial (77 padded and 80 not padded). There was no 
significant difference between these groups in the 
number treated by mydriasis, in the original size of the 
abrasion, in the length of history, or in the nature of the 
original injury. 

The first day on which no stain with fluorescein was 
noted is shown in the Table, the days being numbered 
from the first day of attendance. From these figures it 
is apparent that there is no significant difference in the 
rate of healing of the two groups. The process of 
healing appeared to be without notable complication 


except in one patient in the padded group who 
developed corneal ulceration with hypopyon and was 
admitted to hospital; this patient is not included in 
the Table, since the exact day of healing is not known. 
Complications subsequent to healing occurred in the 
follow-up period in three patients, all in the padded 
series. 

One patient, in whom conjunctival staining was noted 
on first attendance, showed healing of the abrasion in three 
days but developed acute conjunctivitis on the sixth day. 


First Day When No Stain was Noted 


























py:| 2| 3| 4] s| 6] 7 | Total 

Padded << wflt@ete 9 5 1 1 7 
Not padded .. — 48 17 6 6 3 80 
Total ..| 90 | 36 | 15 | 18 4 | 1 | 157 








One abrasion, which was apparently healed on the third 
day, recurred on the fourth day and the patient attended for 
treatment for a further five weeks. 

One abrasion recurred after five weeks; the original 
injury was by a finger-nail, which is a well-recognized cause 
of recurrent corneal erosion. So far, this is the only 
recurrence in the 12 patients with finger-nail injuries ; in 
other respects these abrasions healed in a normal manner 
and at normal speed in both padded and unpadded groups. 


Discussion 

A few of the patients who defaulted may have decided 
to attend for treatment elsewhere, but as the hospital eye 
services are highly centralized in this area it is probable 
that the majority ceased to attend because their eye was 
better. The cause of the higher proportion of defaulters 
among the unpadded than among the padded cases must 
be sought in other factors; it is probable that the 
unpadded had no psychological reason to return once 
they felt well, but the padded group felt the necessity 
to return to have the pad removed. 

This survey has failed to show any increase in the 
rate of healing of simple corneal abrasions in the 
padded as compared with the unpadded group ; more- 
over, though the series is small and the complications 
are correspondingly few, such complications as occurred 
were all in the padded series. It would- appear 
justifiable, therefore, to recommend that such simple 
abrasions should be treated without a pad. 


I thank the consultant surgeons of the Manchester Royal 
Eye Hospital for permission to see and treat their patients, 
the house-surgeons for their invaluable co-operation, and the 
staff of the University Department of Ophthalmology for 
help in the planning and preparation of this paper. 





The National Library of Medicine, U.S.A., has recently 
acquired the Dissertatio medica inauguralis de motu 
musculorum (1761) of Benjamin Alexander, later the trans- 
lator of Morgagni’s De sedibus ..., published in three 
large quarto volumes in London in 1769. ‘ Of Alexander, 
Munk quotes Mr. Wadd (possibly William Wadd in his 
Nugae chirurgicae, 1824) to the effect that he “ was a short, 
corpulent man, and so great a devotee of the Brunonian 
system, that he drank thirteen pints of porter the day of 
his death. . . . He used to say he undertook the translation 
of Morgagni’s work in consequence of a taunt from Sir 
George Baker, but the guinea per sheet from the bookseller 
was a more probable cause. He was a clever man, but vain 
of his talents.” (National Library of Medicine News, 
August, 1960.) 
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Medical Memoranda 


Congenital Ichthyosis, Spastic Diplegia, and 
Mental Deficiency 


Sjégren and Larsson (1957) described 28 cases of the 
syndrome of mental deficiency, congenital ichthyosis, 
and spastic diplegia in Sweden. The family data indi- 
cated the mode of inheritance to be monohybrid auto- 
somal recessive. They considered that the syndrome had 
not been previously reported, but three brothers 
described by Pisani and Cacchione (1934) are probably 
examples of it. 

In the only family so far reported in this country 
(Richards, Rundle, and Wilding, 1957), two of four 
sibs, both girls, were affected. The parents, who 
were unrelated, and a brother and sister were normal. 
Both affected children had mental deficiency, congenital 
ichthyosis, and symmetrical spastic diplegia. The 
younger child, aged 5 years, was more mildly afflicted 
in all respects. Her I.Q. was 60. The family was Greek- 
Cypriot, and had recently migrated to this country. 

The present case is of a girl of 13 years, the child of 
English parents who are first cousins. The parents and 
the younger half-brother are normal. 











ee ree. 


Photographs showing emer * “gegen and thickening of 
skin. 





CASE REPORT 

The affected girl has an intelligence quotient of approxi- 
mately 40. She has spastic diplegia, but is able to stand 
in walking-callipers. The congenital ichthyosis is somewhat 
more severe than in the two girls referred to above. Scali- 
ness, pigmentation, and thickening of the skin are parti- 
cularly pronounced on the abdomen and on the neck, but 
are recognizable over most of the body (see photographs), 
She is able to smile, and speaks with difficulty. She is not 
epileptic and is of a placid and sociable disposition. In this, 
as in the other cases described, the condition appears to be 
stationary. 

Routine urinalysis produced normal resuits. Chromato- 
graphic examination of urine showed normal excretion 
patterns of amino-acids, keto acids, and indoles. The blood 
picture is normal. 

COMMENT 


Sjégren and Larsson observed degeneration of the 
pigmented epithelium of the macula and its surroundings 
in 3 of their 28 cases. This is not apparent in any of 
the patients we have examined. 


The Swedish authors estimated the gene frequency to 
be less than 0.0005 in the Swedish population. The two 
patients in this hospital (the third is at home) are drawn 
from a population of 2,200, which includes 260 patients 
with spastic paralysis of various types. No other patients 
in the hospital have congenital ichthyosis. 


For comparison, there are 11 patients with phenyl- 
ketonuria and 10 with tuberous sclerosis. 


Rud (1927) described a syndrome characterized by 
congenital ichthyosis, epilepsy, dwarfism, infantilism, 
macrocytic anaemia, and polyneuritis. Later reports of 
Rud’s syndrome (van Bogaert, 1935; Stewart, 1939; 
MacGillivray, 1954 ; and Ewing, 1955-6) have included 
mental deficiency, ichthyosis, epilepsy, signs of sexual 
immaturity, and sometimes other symptoms. The condi- 
tion we have described appears to be genetically and 
clinically distinct from Rud’s syndrome. Z 

Ichthyosis uncomplicated by other symptoms is 
generally considered to exhibit an autosomal dominant 
mode of inheritance. 

I am grateful to Mr. A. Rundle for the biochemical 
investigations ; to Mr. P. Shackcloth, of the Mental Hospitals 
Group Laboratory at West Park, Epsom, for the photo- 
graphs ; and to the Mental Health Research Fund for a 
grant for biochemical equipment. 

B. W. RicHarps, M.R.C.S., L.R.C.P., D.P.M., 
Deputy Physician Superintendent, 
St. Lawrence’s Hospital, Caterham, Surrey. 
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Diesel-oil Injection Injuries 

Diesel-oil injection injuries are not common. Published 
cases are few and the serious damage than can, and 
usually does, follow these injuries is not generally 
appreciated. 

In diesel engines fuel is forced through fine jets at a 
pressure of as high as 6,000 Ib./sq. in. to produce finely 
divided particles for rapid combustion. At such pressure 
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the spray may easily penetrate the skin and injure 
subcutaneous tissues. 


CASE REPORT 


A man aged 42 injected a diesel fuel and paraffin 
(kerosene) mixture at a pressure of 120 atmospheres into 
the pulp of his left index finger while checking a diesel 
injector. He was seen in the casualty department of Queen 
Mary’s Hospital for the East End the same day. The 
finger was tense and tender but it was treated conservatively 
with a magnesium sulphate dressing. The next day the 
finger was swollen, tense, and extremely painful. 
Lymphangitis was present on the dorsum of the hand. 
Penicillin was given intramuscularly, and the hand was 
elevated. Later the same day the terminal pulp space was 
incised and a through-and-through drain inserted. A 
relieving lateral incision was made along the medial side of 
the middle phalanx. 

The subsequent clinical course was most unsatisfactory. 
The lymphangitis —* subsided. The proximal phalanx 

was incised to relieve 

pain and tension on 
the fourth day, but 
the finger failed to 
settle. On the eighth 
day the patient was 
admitted to hospital 
. and the finger widely 
opened bilaterally 
down to bone. The 
terminal phalanx was 
already devitalized. 

From then on the 

finger improved. 

Swelling and inflam- 

mation subsided and 

the devitalized termi- 
nal phalanx became 
A line of demarcation was present 





dry and gangrenous. 
by the twenty-second day. Fig. 1 shows the finger at this 
stage, with gangrenous terminal phalanx and the well- 
healed lateral incision. The finger was amputated through 


the middle phalanx. The wound healed slowly and 
unfortunately a volar scar resulted. Subsequently, however, 
there was a painless, useful stump with good function. 


COMMENT 


Two main factors converted this apparently trivial 
type of injury into a serious one—the injected material 
and the increased interstitial pressure. Dial (1938) 
injected small amounts (1 mm. to 1 ml.) of fuel oil 
beneath the skin of a rabbit’s ear and in each case a 
sterile abscess developed, but without the local heat and 
redness usually associated with infections. Thus a 
certain amount of tissue damage must be expected. 
This, combined with the increased interstitial tension 
caused by the injected material, caused necrosis and 
gangrene in practically every reported case. 

Rees (1937) reported a case in which the affected 
finger and the distal half of its metacarpal were lost. 
Hughes (1941) reported a case in which two affected 
fingers were lost at the metacarpophalangeal joints. 
Dial’s two patients, Golay and Verdan’s (1956), and ours 
were more fortunate. They lost only part of the affected 
fingers. 

The clinical course of reported cases may be divided 
into three phases (Golay and Verdan, 1956). (1) Imme- 
diately after injury the point or points of entry may or 
may not be discernible. The finger is tense and may be 
pale from ischaemia. Numbness of the finger gives 
place to pain and in the next few hours the pain may 
be severe enough to require morphine. (2) In the next 
Seven to ten days the swelling increases. Pain increases 


but eases as gangrene and a line of separation develops. 
Secondary infection may occur and spread beyond the 
affected finger to the palm. (3) After separation of the 
slough, either surgically or naturally, healing may be 
slow, and when attained movements of the remaining 
stump may be limited owing to fibrosis. 

Treatment should aim at obtaining a normal finger 
with no loss of flesh or function. The results of 
expectant treatment are bad. The results of early and 
active treatment for the injury are unknown ; but Bell 
(1952) and Tempest (1953) advise such treatment and 
report better results for the similar and better-known 
high-pressure grease-gun injuries. 

The following is, in my opinion, the treatment of 
choice. 

(1) The injury should be treated as a_ surgical 
emergency, and workshops where it may occur should 
be warned to send men suspected of having it, however 
apparently trivial, to hospital at once. 

(2) The patient should be prepared for a general 
anaesthetic, A.T.S. administered, penicillin given, and 
as much oil as possible expressed from the puncture 
wound. 

(3) Under general anaesthesia, the finger should be 
opened by full-length bilateral incisions, avoiding digital 
nerves and vessels but relieving tension. The tendon 
sheaths should be inspected and opened and irrigated 


with penicillin if necessary. The wound edges should 


be kept apart by the insertion of Penrose drains. 
Drainage through web-space or transverse incision in the 
distal palmar crease might well be added when the 
point of entry is the base of the finger. Dressings should 
be applied and the affected parts immobilized by a 
plaster slab in the position of function. A St. John’s 
sling to elevate the hand is preferable. 

(4) Drains should be removed on the third or fourth 
day, or left longer if necessary. If secondary infection 
can be avoided, the finger should be allowed to settle. 
Within ten days the exact amount of tissue damage can 
be assessed and then treated according to normal 
surgical principles of hand surgery. 


R. P. YAxLey, M.B., B.S., F.R.C.S., 
Visiting Surgical Specialist, Repatriation 
General Hospital, Brisbane. 
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Domestic Food Consumption and Expenditure, 1958, the 
annual report of the National Food Survey Committee, 
contains a new feature this year—a study of the effect on 
the diet of the housewife’s going out to work to supplement 
the family income. Allowing for expenditure on meals out, 
which is greater when the housewife is working, families with 
one child in which both parents were earning spent on 
average 4s. 6d. a head each week more on food than families 
of the same size dependent on one earner ; for families with 
four or more children, the difference was 3s. a head. The 
diets were also more varied. But, partly owing to differences 
in family composition—in families with two earners ‘the 
children tend to be rather older—physiologicai requirements 
were also greater, and in general the nutritional status was 
no higher. The report also contains a study of the diets of 
households which are economically dependent on a widow 
or single woman. Surprisingly, they fared rather better 
nutritionally than corresponding households in which there 
was also an adult male. (H.M.S.O., price 10s. net.) 
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SURGERY AND METABOLISM 


Metabolic Care of the Surgical Patient. By Francis D. 
Moore, M.D. Illustrated by Mildren Codding, A.B., M.A. 
(Pp. 1,011+x. £7.) Philadelphia and London: Ww. B. 
Saunders Company. 1959. 


The secret of the outstanding achievements in surgery 
in the past quarter of a century, which can be measured 
not only in terms of fundamental scientific gains but 
also in terms of lives saved, lies in our greater 
understanding of the metabolic care of the surgical 
patient. Dr. Moore and his team at the Peter Bent 
Brigham Hospital, Boston, have been in the forefront 
of research in this field, and this massive work, written 
by one man, provides a great storehouse of information 
on this important aspect. 

The book is divided into six parts. Parts 1 to 4 deal 
with normal convalescence, blood-volume changes in 
surgical patients, water and electrolyte balance, and 
chronic nutritional disorders commonly encountered 
in surgical practice. The author has based these 
fundamental considerations on a vast amount of 
original data but has failed to present it in a readily 
assimilable form: the 500 pages devoted to this portion 
of the book form rather heavy reading, tend to become 
repetitive, and, while doubtless of absorbing interest to 
other workers in this field of research, will tend to repel 
most surgical readers. 

Fortunately, in parts 5 and 6 the author accepts the 
responsibility imposed upon a custodian of collected data 
and distils from it that quintessence of wisdom and 
practical information for which surgeons are constantly 
seeking. Here we find, illustrated by case histories and 
amplified by clinical procedures, the detailed pre- 
operative and post-operative management of major 
surgical disorders. This section of the book makes 
exciting and informative reading. If they had been 
preceded by a concise and lucid account of fundamental 
principles, the last two sections would have provided 
an outstanding surgical text which could have been 
recommended to all surgeons and which could have 
been offered to them at a considerably reduced price. 

Reproduction is up to the usual superb standard of 
the publishers, though one would have wished to see a 
greater use of illustration in a book of this size. Critical 
comment notwithstanding, this is a monumental effort 
for which the author deserves great praise. The work 
is assured of its place as a classic repository of 
knowledge on the metabolic care of the surgical patient. 

A. W. Kay. 


SUSPICIOUS CIRCUMSTANCES 


Forensic Medicine. —— ont Interpretation. By A 
Keith Mant, M.D.(Lond.). Cp. 262+vii; illustrated. 42s.) 
London: Lioyd- Luke (Medical Books) Ltd. 1960. 


This book offers to those who are interested a valuable 
approach to the problem of what to do when faced with 
a case of death under suspicious circumstances, whether 
it be of suicide, accident, or homicide. Such a problem 
may confront any medical practitioner, but more com- 
monly it is the police surgeon who is called upon to 
carry out the preliminary examination and the forensic 
pathologist who may be required to give a second 
opinion either at the scene or at subsequent necropsy. 


The author deals with the examination of the scene 
and the general bodily changes which may occur after 
death. He then discusses in detail the injuries resulting 
from blunt impact, cutting and pierciig instruments, fire- 
arm wounds, and burning. Drowning and mechanical 
asphyxia are dealt with in some detail, as also is abor- 
tion ; both sections contain one or two debatable state- 
ments. The chapter on infant deaths is somewhat dis- 
appointing, as it tends to place too much stress on the 
mechanical aspects to the exclusion of those cases which 
show asphyxial signs without mechanical explanation. 
Such cases are undoubtedly a serious problem, involving 
as they do the possible accusation that parents have 
allowed the child to suffocate when, in fact, it has died 
of natural disease. Finally, the book gives an excellent 
description of the examination of cases of sexual assault, 
although it is somewhat surprising that the space devoted 
to poisoning is mainly taken up with carbon-monoxide 
poisoning, and that the problem of the intoxicated 
driver, with which every doctor may be confronted, is 
not mentioned at all. 

The production is good, although it might have been 
wise to modify some of the photographs, since some of 
the people involved might be identified. It is claimed 
that the book has been written for several kinds of 
readers, but its main value would be to a practitioner 
who is frequently required by the police to examine those 
who have died unexpectedly or who carries out other 
medical examinations in connexion with alleged criminal 
offences. To such readers it could prove a _ useful 
accessory to one of the fuller standard textbooks on 
the subject. 


FRANCIS CAMPS. 


LIVERPOOL EXPERIMENT 


On the Threshold of Delinquency, By John Barron Mays, 
M.A. Preface by Professor T. S. Simey. (Pp. 243+x. 25s.) 
Liverpool: Liverpool University Press. 1959. 


This book describes a Liverpool experiment designed to 
discover how far antisocial or emotionally disturbed 
behaviour is a family and neighbourhood affair derived 
from inadequacies in social life which can be remedied 
by informal education of the families concerned and the 
children in them. 

In general, Mr. Mays has based his work on the 
assumption that the “ problem ” element in the behaviour 
of children arises in large measure from the limitations 
in their social environment which inhibit growth towards 
social and psychological maturity. His approach lay in 
the establishment of the Dolphin Club, open for two and 
a half hours, five evenings a week, to which were admitted 
boys between the ages of 8 and 13 recommended, 
in the main, by teachers and social workers as being in 
special need of care. Boys who maintained their member- 
ship were to be given preference, at the age of 13, for 
admittance to an associated senior club which met in 
adjoining premises. Conditions of membership included 
regular attendance and the payment of a weekly sub- 
scription of 4d., membership badges being issued with 
appropriate ritual; the maximum membership at any 
one time was to be restricted to 40. It was made clear 
to all parents and social workers and to the children 
themseives that one of the objectives of the club was to 
reduce the amount of juvenile delinquency. Of the 89 
boys admitted to the club in its first three years, 29 were 
recommended by probation officers, six by police juvenile 
liaison officers, and 12 by schoolteachers. The educa- 
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tional performance of the boys was entane below 
average even for a neighbourhood well below the average 
for the city as a whole ; the majority were drawn from 
broken and handicapped households. In the course of 
three years 29 boys left the club on account of lack of 
parental control and co-operation, while seven were 
admitted to approved schools and two to residential 
special schools. At the end of three years it was esti- 
mated that 44% of the boys admitted could be classed 
as successes and 56% as failures; the proportion of 
successes was higher than had been expected, having 
regard to the often difficult and disturbed boys involved. 


T. FERGUSON. 


STUDENTS’ ANATOMY 


Gowland and Cairney’s Notes on Anatomy. Volume 3. 
Part I: The Limbs. Part fl: The Vente Column, Ribs 
and Sternum. Second edition. By Adams, Ph.D. 
(Leeds), D.Sc., M.Sc., M.B., Ch.B., BMed Sc(NZD FRE, 
F.R.S.N.Z., with 4 Contributors. Pp. 475+xv. 57s. 6d) 
Christchurch, New Zealand: N. M. Peryer, Ltd. 1959. 


The present volume gives an account of the anatomy of 
the limbs (Part 1) and the vertebral column, ribs, and 
sternum (Part 2). The earlier edition of the book was 
the result of a demand made by the medical students of 
the University of Otago and elsewhere for notes on 
anatomy. The present edition has been revised and 
corrected in the light of the authors’ experience in dis- 
section. 
the general format of the book. 

Following a useful introductory chapter, details of 
the osteology and other aspects of each region are dealt 
with in a very full manner. - No illustrations are used 
throughout the book, which detracts very much from 
its value. No doubt the authors were of the opinion 
that the book should be studied with the region con- 
cerned and not used in any. way for revision. In general 
it could be said that too much detail has been given 
for all regions. The approach may suit certain schools, 
but in these days when the emphasis is to cut out un- 
necessary details it is doubtful whether this is the kind 
of book to recommend to medical students. 

The authors have not adopted the Paris nomenclature 
in full owing to a possible further revision in the near 
future. 

W. J. HAMILTON. 


FRENCH ASSESSMENT OF SILICOSIS 


L’Expertise de la Silicose Pulmonaire. By Paul Sadoul and 
age Sam (Pp. 234; illustrated.) Paris: Masson et 
ie 


This volume recounts the experience over three years of 
three specialist physicians charged with assessing 1,240 
men, claiming compensation for silicosis, who had 
worked in coal mines, iron mines, or slate quarries in 
the Nancy region. These were all patients with medical 
complications, such as tuberculosis or cor pulmonale, or 
in whose cases there was some legal dispute. 

There is a full and critical account of the detailed 
procedures of clinical study, physiological assessment, 
and in some cases even cardiac catheterization upon 
which assessment of disablement was based. This was 
sensibly expressed in broad categories such as mild, 
moderate, or severe, and the formulation of an exact 
percentage disability was left to a compensation 
committee. 

There is an interesting discussion of the attribution 
of emphysema (which is not defined) to pneumoconiosis. 
Necropsy statistics are quoted to justify the conclusion 


Little alteration, however, has been made in 


that it should be considered wholly attributable in the 
presence of radiological pneumoconiosis. It seems that 
the problem is still far from settled, and that it remains 
bemused by the assumption that pathological emphysema 
is necessarily a cause of disability and that it can be 
diagnosed with assurance during life. There is an able 
review of the difficulties of diagnosing tuberculosis in 
the presence of pneumoconiosis, and a plea is made for 
greater lattitude to the physician than is allowed by 
present French legislation. Cor pulmonale and its origin 
in silicosis are also critically considered. It appears to 
be especially prevalent in iron miners, who are relatively 
infrequently affected by tuberculosis. There is also a 
brief account of the attribution of death to silicosis by 
pathological findings. 

The detailed studies undertaken in these cases, with 
special emphasis on exercise tests, are admirable and 
must do much to lessen the discontent that is so often 
felt by an applicant rejected after simple radiological 
and clinical study. On the other hand, the conclusions 
concerning attribution are often bedevilled by lack of 
information on the frequency in control populations of 
functional disturbances of a similar kind to those found 
in miners. 

There is much in this excellent volume to interest 
not only industrial physicians but also chest physicians 
and cardiologists who use modern diagnostic methods 
in the interpretation of the functional consequences of 
chronic lung disease of any kind. 


C. M. FLETCHER. 


TEACHING TOXICOLOGY 


Textbook of Tasesiotp. ae, Kenneth P. DuBois, 


Ph.D., and E K. Geilin ng Ph.D., M.D. (Pp. 00S 
52s.) "New Fore, ‘London : ‘ord University Proce. 1959, 


The teaching of toxicology, especially in the curriculum 
of the medical student, has hitherto been somewhat 
inadequate in view of its rapidly expanding industrial 
importance. This textbook by Dr. K. P. DuBois and 
Dr. E. M. K. Geiling, based on their teaching of a 
toxicology course at the University of Chicago, is 
primarily an endeavour to correct this inadequacy and 
to spare the time of the unfortunate student who would 
otherwise be swamped by the flood of erudite scientific 
publications on the separate aspects of this vast subject. 
The authors acknowledge that it i$ valuable chiefly as 
an introduction and source of information, but it 
certainly provides a very wide’ coverage, and in a 
concise and readable form. 

There is much unusual information on a variety of 
matters rarely contained in one volume. The section 
on evaluation of the toxicity of chemical agents—with 
its clear explanation of estimating by animal experiments 
the LDSO and LTS5O0, and the potential pitfalls of 
extrapolating the results to man—is particularly valuable 
to those who have so far had to take them on trust. 

The medico-legal aspects cf toxicology are naturally 
of special interest to American readers, since the legal 
controls of toxic substances in that country differ not 
only from those in force in the United Kingdom but 
also in the agreement between state and federal law. 
Incidentally, there is here an interesting reference to the 
adoption by the National Commissioners of Uniform 
State Laws of a model statute to abolish the office of 
coroner and entrust medical examinations to properly 
trained persons. The chief defect of the book as a 
source of up-to-date information is that the references 
are not in general up to date. Even in the chapter on 
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radiation hazards the most recent reference given is 
1956, and the same applies to beryllium, which has been 
extensively reviewed during the last two years. 
Otherwise, the very wide range of subjects discussed 
cannot fail to make the book acceptable not only to 
the student of general, industrial, and pesticide poisoning 
but also to the physician dealing with the detection, 
prevention, and treatment of poisoning by the vast 
armament of drugs, foodstuffs, and household aids. 


ETHEL BROWNING. 


A RENAL CLASSIC 


The Physiological Basis of Diuretic Therapy. By Robert F. 
Pitts, Ph.D., M.D. (Pp. 332+xiv; illustrated. 78s.) 
Springfield, Illinois: Charles C. Thomas. Oxford: Blackwell 
Scientific Publications. 1959. 


No one who has followed the contribution of R. F. 
Pitts to renal physiology will be surprised to find that 
this book adequately fulfils the promise of its title and 
indeed performs even more than it promises. The first 
part of the book deals with the relevant portions of 
renal physiology, while the second part deals with the 
pharmacology of the various diuretic agents. The 
implications of this knowledge for clinical practice are 
clearly indicated. Though the book is in no way a 
practical manual it should make a strong appeal to any 
physician prepared to take some pains to know what 
he is doing when he attempts to relieve oedema by the 
use of diuretics. Its special merit lies in the account of 
the renal excretion of water and salts and the effect 
of diuretics on this. The ion-exchange mechanism of 
Pitts and the views of Wirz on the concentrating 
mechanism in the renal medulla have been skilfully 
integrated with older knowledge of renal function. The 
account given is clear and stimulating, but it makes 
demands on basic knowledge, interest, and concentra- 
tion, if it is to be fully appreciated. This is already a 
work of reference and it may become a classic of renal 
physiology. But at close on £4 the price seems unduly 
high. 
D. A. K. BLACK. 


CANCER OF THE BREAST 


Cancer of the Breast. Compiled and edited by Willard H. 
ro, M.D., F.A.C.S. oreword by Warren H. Cole, 
M.D., F.A.CS. (Pp. 232+xv; illustrated. 60s.) Oxford: 

Blackwell Scientific Publications. 1959. 


Books are nowadays very expensive, and 60s. for 200 
pages is a considerable price to pay unless the informa- 
tion conveyed is important, unlikely to be found 
elsewhere, and well presented. In regard to this last 
desideratum it can be confidently asserted that the high 
standard of presentation which has become traditional 
with Blackwell’s publications is well preserved. The 
paper, illustrations, printing, and style are unexception- 
able. 

How about the other two desiderata ? The introduc- 
tion is by a surgeon whose reputation in this country, 
indeed throughout the world, is held in the very highest 
esteem. Warren Cole is one of the few surgeons who 
have hailed this neo-Hunterian era with serious attempts 
to conduct controlled clinical trials in the field of 
surgical disease. One would hope that his association 
with this book might have guaranteed the observance 
of his own rigid principles. Alas, this is not so; this 
book is more than usually “curatis-ovumical.” Once 
more we are treated to discourses on the relative merits 
of McWhirter, Halsted, and Urban without any serious 


attempt to observe the rules of clinical science—indeed, 
without any real evidence that they are known. Once 
more, therefore, one gets nowhere. 

The chapters on the anatomy of the breast and the 
pathology of breast cancer are well done, and the 
editor has written valuable accounts of diagnosis, pre- 
operative preparation, and post-operative care, together 
with a fair summing-up of the present position in regard 
to treatment. The preface begins: “ Further discussion 
of cancer of the breast is desirable because of . . . the 
significant differences of opinion regarding its proper 
treatment.” If we may paraphrase the immortal 
Hunter: “ Why talk, why not try the experiment ? ” 


HEDLEY ATKINS. 


CANCER AND THE PATIENT 


Cancer. Edited by Ronald W. Raven, O.B.E.(Mil.), T.D., 
F.R.C.S. Volume 6. Part X: Chemotherapy. Part XI: 
Public Health and Nursing Aspects of Cancer. (Pp. 500+17 
+ix; illustrated. - London: Butterworth and Co. 
(Publishers) Ltd. 1959 


This volume deals with two very important aspects of 
cancer: chemotherapy and the public health and nursing 
problems of malignant disease. The chapters on 
chemotherapy and hormone therapy occupy the greater 
part of the book. The first chapter, on the experimental 
background of chemotherapy, requires a thorough know- 
ledge of biochemistry for its understanding, but its conclu- 
sion is plain: “ Of the many drugs which are effective in 
inhibiting the growths of experimental tumours a very 
few have value as palliatives in malignant disease in 
man.” Again in the chapter on the lymphomas we are 
told that “there are no drugs known which have a 
general curative effect on disseminated cancer.” Never- 
theless there are excellent chapters which indicate exactly 
what can be done by chemotherapy to check the course 
of the leukaemias. 

There are very informative sections on the treatment 
and control of cancer by hormones, and the part played 
by radiation and by operation in this control is well 
indicated. 

In the latter part of the volume will be found much 
valuable advice on subjects not adequately catered for in 
ordinary textbooks. The general practitioner, equally 
with the consultant, will profit by reading carefully the 
chapters on the psychological impact of cancer and the 
management of patients in the terminal stage of the 
disease. The problem of euthanasia is referred to 
sympathetically and wisely. The volume ends on a 
hopeful note with chapters on the prevention of cancer 
and the organization of research. 

ZACHARY COPE. 


HEART SOUNDS 


Semeiologie Fonocardiografica. By Giovanni Gigli and 
Giulio Muiesan, with the collaboration of D, Causarano, C. 
Giusti, P. . Innocenti, and G. Nicoletti. (Pp. 365; 

illustrated. L. 6,000.) Rome: “Il Pensiero Scientifico ” 

Editore. 1959. 


This study of the signs of phonocardiography is very 
well produced. The tracings are photographic, while 
most of the phonoca: diograms are stethoscopic. Various 
frequencies are shown in cases where they are useful. 
Tracings from the carotid artery are often added, as well 
as the electrocardiograms. The first part of the book 
is concerned with the “acoustic phenomena” of the 
heart, considered in the light of physical laws, particularly 
as shown by intracardiac phonocardiograms. In the 
second part the various murmurs are discussed, and the 
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variations in the sounds of the heart, gallop rhythm, and 
so forth, The murmurs made by certain defects, con- 
genital and acquired, are also considered. The text 
is clear and economical. Foreign authors are fully 
quoted in discussions. There is a full bibliography at 
the end of each section, and the index is satisfactory. 
This work is a valuable addition to the literature of 
phonocerdiography, and will be needed by anyone 
interested in this subject. 
T. East. 


ALLERGY 


international Textbook of Allergy. Edited by J. M. Jamar 
M.D. (Pp. 639; illustrated. £5 10s.) Oxford: Blackwell 
Scientific Publications. 1959, 


Books on allergy in the English language have, with 
very rare exceptions, been the prerogative of the United 
States of America. It is therefore a pleasure to welcome 
a book in which all but five of the twenty-five chapters 
are written by Europeans. 

There are thirty-one ‘contributors in all, and their 
names indicate the authoritativeness of this book. How- 
ever, as can only be expected in any text with multiple 
authors, the treatment of the subject is patchy in places, 
and much overlapping occurs. There is a special chapter 
on the clinical use of corticosteroids, but nevertheless, as 
was almost inevitable, this therapy is discussed in several 
other sections. On the whole, however, Professor Jamar 
has carried out a good job of editing. 

Some idea of the wide range of discussion is indicated 
by the fact that there is a chapter of 44 pages on vascular 
allergy and collagen diseases, and one of 24 pages on 
allergy and haematology. The fundamental physio- 
pathology of allergy and allergic manifestations is by no 
means neglected. The opinions advanced are, on the 
whole, conservative and unexceptionable, but I could not 
agree, and do not believe it is true, that “ corticosteroids 
have displaced the therapeutic use of antihistamines to a 
great extent” (p. 348). 

However, any criticism of the book which I have is 
niggling. The format, printing, and paper are excellent, 
and, despite its rather excessive price, I can recommend 
it to all persons interested in allergy and its protean 
manifestations. 

: C. J. C. BRITTON. 








The 1958 Supplement to Paediatrics for the Practitioner, 
edited by Wilfrid Gaisford and Reginald Lightwood, is the 
third since the original work appeared in 1955-7. It 
includes original articles on chemotherapy, behaviour 
disorders, urology, chromatography in clinical paediatrics, 
and electroencephalography, and some notes supplementing 
material in the original volumes. (Butierworth and Co. 
(Publishers), Ltd.; 146 pp.; 35s.) 


Philip Thorek considers that the teaching of practical 
aspects of pre- and post-operative care is often neglected 
in favour of such debatable and theoretical aspects as 
electrolytes and water balance. His Illustrated Preoperative 
and Postoperative Care, an expansion of lecture notes, is 
a short, practical account of the subject, with some excellent 
drawings by Carl T. Linden. (Pitman Medical Publishing 
Co., Ltd. ; 98 pp.; 30s.) 


New and Nonofficial Drugs is a useful compendium of 
information published annually by the Council on Drugs 
of the American Medical Association. The 1960 edition 
is now available (30s. ; Pitman Medical Publishing Co. Ltd.). 
Forty-five new monographs are included and 21 omitted, 
while some of the monographs retained have been revised 
to bring them up to date. 

F 


BOOKS RECEIVED 


Review is not precluded by notice here of books recently received. 


Nitrous Oxide in Dentistry. Its Dangers and Alternatives. 
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A NEW PENICILLIN 


Early in 1959 it was announced by workers! at the 
Beecham Research Laboratories that the penicillin 
nucleus, 6-aminopenicillanic acid, had been produced 
by fermentation. The availability of this substance 
made it possible to add a great variety of side chains 
other than those characterizing penicillins G and V, 
the only two penicillins of a number already known 
which possess outstanding therapeutic properties. In 
commenting? on this discovery we referred to the 
limitations which staphylococcal penicillinase placed 
on the usefulness of penicillin, and gave this estimate 
of one possible consequence of the new development: 
“The discovery of a modification of the penicillin 
molecule with resistance to the enzyme without greatly 
affecting its intrinsically high activity and its low 
toxicity, or which would make it a powerful inhibitor 
of the action or induction of the enzyme, might thus 
enable an important advance to be made, at least 
temporarily, in the treatment of staphylococcal infec- 
tions.” In fact, the outcome of this work has been 
the identification, first of a penicillin which is less 
rapidly destroyed by staphylococcal penicillinase than 
penicillin G, and now of one which is not attacked 
by it at all. This is an outstanding achievement. 
The first of these was 6-(alphaphenoxypropion- 
amido) penicillanic acid (the potassium salt of which 
is “ broxil ”), an acid-resistant penicillin administered 
orally and first commended*® because it is better 
absorbed than penicillin V. An examination by L. P. 
Garrod* of the antibacterial activity of this new 
penicillin in comparison with those of V and G 
showed that it shared with V a slightly lesser activity 
than that of G against three species of streptococcus, 
a considerably inferior activity against Proteus mir- 
abilis and Haemophilus influenzae, but a much 
greater activity against resistant staphylococci in a 
test which was a measure of susceptibility to staphylo- 
coccal penicillinase. That broxil is more slowly 





1 Batchelor, F. R., Doyle, F. P., Nayler, J. H. C., and Rolinson, G. N., 
Nature (Lond.), 1959, 183, 257. 

2 Brit. med. J., 1959, 1, 701. 

3 Knudsen, E. T., and Rolinson, G. N., Lancet, 1959, 2, 

* Garrod, L. P., Brit. med. J., 1960, 1, 527. 

5 Gourevitch, A., Hunt, G. A., and Lein, J., Antibiot. Ann., 1959-60, 111. 
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inactivated by this enzyme than penicillin G has also 
been proved by direct measurement of the rate of 
inactivation’ ; it thus appears to have a better chance 
of overcoming a resistant staphylococcal infection 
provided that the amount of the enzyme formed by 
the organism is not in the higher range of the widely 
varying amounts now known to be produced by 
different strains. 

The latest development in this enterprising work 
is the subject of seven papers in this issue of the 
Journal ; it is the identification of a penicillin which is 
totally resistant to staphylococcal penicillinase. This, 
hitherto known only as BRL 1241, is now revealed 
to be sodium 6-(2,6-dimethoxybenzamido)penicil- 
lanate monohydrate. It has been given the trade 
name “ celbenin.” No staphylococcus resistant to it 
has yet been found, but the invariable minimum 
inhibitory concentration for this species is of the order 
of 2 ug. per ml., representing an activity about one- 
hundredth of that of penicillin G. Hence substantial 
concentrations have to be maintained in the blood, 
and, since it is absorbed and excreted at apparently 
the same rate as penicillin G, comparatively large 
doses have to be given—by injection, since it is 
unstable to acid—at frequent intervals. Fortunately 
it also possesses the minimal toxicity of penicitlin G. 

These bare facts can be amplified by reference to 
the original papers, which also include some accounts 
of preliminary clinical trials. Drs. E. T. Knudsen and 
G. N. Rolinson (p. 700) describe a study of the blood 
concentrations attained after different doses, and the 
rate and amount of urinary excretion, and conclude 
that a dose of 1 g. should be given at intervals of 4 
to 6 hours. Professor R. Knox (p. 690) reports an 
in vitro study illustrating the resistance of celbenin 
to penicillinase, showing that it has a bactericidal 
action at least equal to that of penicillin G, and report- 
ing also that it induced penicillinase formation and 
that a resistant strain trained to grow in its presence 
lost much of its capacity to form the enzyme, two 
observations which at first sight seem difficult to 
reconcile. Tests of activity against 11 bacterial species 
showed in comparison with penicillin G a lesser 
activity against streptococci and particularly against 
Gram-negative species, an activity comparable with 
that of penicillin V and broxil. Among other 
laboratory observations Drs. R. E. M. Thompson, 
J. W. Harding, and Rosemary D. Simon report that 
though only 18% of 1,118 strains of staphylococci 
recently isolated at the Middlesex Hospital were sen- 
sitive to penicillin G, all were sensitive to celbenin 
(p. 708). Drs. Thompson, Harding, and J. W. Whitby 
also report favourable results from the treatment of 
staphylococcal infection in mice (p. 706). Dr. G. T. 
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Stewart (p. 694) also describes a variety of observa- 
tions on the antibacterial action of celbenin, with 
some studies of blood levels and excretion in children. 

Clinical results obtained with celbenin are reported 
in two papers. Dr. A. H. Douthwaite and Dr. J. A. P. 
Trafford (p. 687) treated 13 patients severely infected 
with staphylococci resistant to other antibiotics, 6 
having pneumonia, 1 an empyema, 1 bronchiectasis, 
2 wound sepsis, and 1 each urinary infection, cerebral 
abscess, and a spinal extradural abscess (treated by 
local instillation). The usual dose was 1 g. 4-hourly, 
the equivalent of 10,000,000 units of penicillin G 
daily, but in one patient this interval was shortened 
to 3 hours. In every case the infection was eliminated, 
a remarkable fact in such a series and particularly 
sO in patients with suppurative lesions. These authors 
go so far as to say that their results “ suggest strongly 
that the menace of the resistant staphylococcus has 
been overcome.” Dr. G. T. Stewart and his colleagues 
(p. 703) treated 17 cases of staphylococcal infection 
in children, standardizing the dose of celbenin to 100 


mg. per kg. daily given at 6-hour intervals. These 


patients included 2 with septicaemia, 2 with pneu- 
monia, 3 with infections of operation wounds for 
meningocele, and, among other conditions, some less 
severe infections of the skin or throat. The elimina- 
tion of the staphylococcus from the lesion—though 
not always from carrier sites—seems also to have 
been constant in this series. Particularly remarkable 
are the apparent recovery from chronic osteomyelitis 
and the closure of an abscess also suspected of origin- 
ating in a bone lesion. These authors also treated 12 
children with haemolytic streptococcal infections, 9 
of the throat, with successful results in all but one. 
Such information as there is shows celbenin to be 
less active than penicillin G or V against streptococci, 
though with only about a 20-fold difference. Never- 
theless this fact, and the possibility of giving older 
forms of penicillin without frequent injections, seem 
to contraindicate the use of celbenin for this kind of 
infection, particularly in children. 

It would be rash at this stage to predict the future 
of celbenin: much more extensive clinical experience 
is necessary before the potentialities and limitations 
of an antibiotic can be assessed. That its discovery 
is an important step forward there can be no dispute, 
and it is encouraging to entertain the idea that some- 
thing even better may yet emerge. Celbenin will 
certainly and immediately be in great demand for the 
treatment of otherwise resistant staphylococcal infec- 
tions. In an infection resistant only to the older 
antibiotics, celbenin will probably be preferred to 
vancomycin or ristocetin because it is less toxic and 
easier to administer: whether it is also superior to 


erythromycin and novobiocin, which suffer less from 
such disadvantages, only further experience can 
decide, and if the test could be deliberately com- 
parative it would gain in significance. If in any such 
comparison celbenin proves superior, this will be due 
to its bactericidal rather than bacteriostatic action, 
and to the continuance of its action owing to the 
comforting fact that resistance to it cannot, so far as 
is known, be achieved by any staphylococcus. 








ATHLETIC PERFORMANCE 


The remarkable achievement of athletes to-day, and 
the way in which new records have been set up during 
the last fifteen years, only to be broken again, have 
prompted many speculations on the limits of human 
performance. At the recent symposium on sport and 
medicine at the Annual Meeting of the B.M.A. in 
Torquay earlier this summer, Sir Adolphe Abrahams 
said that he felt these limits were very close to present 
records and that much further improvement was 
unlikely.’ 

How have these records been reached, and what, 
if anything, can physiologists be expected to do to 
help the athlete ? The physiologist is interested in 
the athlete, even if he does not make him more 
successful. The study of the unusual is nearly always 
rewarding, and in any event it is important to know 
what are the upper limits of cardiac output, of 
maximum oxygen consumption, of the horse power 
which can be liberated by human muscle. 

Questions are often asked about the effects of 
strenuous exercise on the health and longevity of 
athletes, and most of the published papers have been 
reassuring.” A recent study by M. J. Karvonen® 
gives further evidence that indulgence in strenuous 
athletic events is not likely to be dangerous or lead 
to cardiac disability in later life. An examination 
of the life expectancy of champion performers during 
the last fifty years in Finland has shown that the 
athletes have better records than the average for the 
population as a whole. Evidence pointing to the 
protective effect of physical exercise against coronary- 
artery disease has been put forward by J. N. Morris 
and M. D. Crawford.‘ 

1 Abrahams, Sir A., Brit. med. J., 1960, 2, 130. 

2 Rook, A., ibid., 1954, 1, 773. 

3 Karvonen, M. i. Ergonomics, 1959, 2, 207. 

* Morris, J. N. yand Crawford, M. D., Brit. med. J., 1958, 2, 1485. 

5 Miiller, E. A., Ergonomics, i959, 2, 216. 

6 ___ and Hettinger, Th., Arbeitsphysiologie, | wo 6, 223; 15, 452. 

7 Int. Z. Angew. Physiol., 1956, 16 

8 Fletcher, J. G., J. Physiol., 1958, 141, 35. 

® Salter, Nancy, ibid., 1955, 130, 109. 

10 Whitney, R. Bee Ergonomics, 1958, 1, 100. 

12 Dempste BW. 7, pad 1988, 13, 469. 

13 Fletcher, J. G., Lewis We. on Wilkie, D. R., Ergonomics, 1960, 3, 30. 

14 Astrand, P. O., Experimental Studies of Physical Working Capacity in 
Relation to Sex and Age, Cogeage, 1952. 


15 Physiol. Rev., 1956, 36, 307 
16 Bannister, R. G., Cotes, i. Se Jones, R.S., and Meade, F., J. Physiol., 1960, 


in press. 
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The effects of training, and of different methods of 
training, are probably of more immediate interest to 
the athletes now competing in the Olympic Games 
at Rome than the effects of exercise on their health. 
In a series of papers E. A. Miiller®*® and Th. 
Hettinger’ have reported some remarkable findings. 
They measured changes in muscle strength, evoked 
by different patterns of training, in particular groups 
of muscles. Their subjects exercised their muscles 
to a varying propértion ‘of the maximum force they 
could exert, and the exercises were continued for 
different periods of time each day. The results 
showed that, provided the muscle group was con- 
tracted once each day to exert a force of the order 
of 50% of the maximum possible, a training effect 
could be demonstrated, in that there was a steady 
increase in the maximum strength of the muscles. 
Furthermore, the rate of increase in maximum 
strength was not affected by the number of 
contractions exerted each day, for one contraction 
each day, if it was 50% or more of the maximum 
possible, provoked as rapid an increase in muscle 
strength as repetitive exercise. This is an astonishing 
conclusion, but Miiller supports it with a mass of 
evidence. It is obviously important to repeat this 
work and confirm the results. 

How do the findings affect the training of athletes ? 
Gentle exercise is unlikely to be of value so far as 
improvement or increase in muscle strength is 
concerned. Miiller also showed that cessation of 
training is followed by a rapid decline in strength, 
so the athlete must maintain his state of training as 
continuously as possible. It seemed possible that 
whole-body training might also be affected by the 
same factors, so J. G. Fletcher* investigated the effects 
of carrying out a simple task to exhaustion each day. 
He chose stepping as a simple and easily controllable 
exercise, and used the same technique as the Harvard 
step-test. -His subjects stepped every day until they 
were exhausted, but did not otherwise vary their 
ordinary activities, which were in general sedentary. 
At first stepping times were short—two, three, or 
four minutes—but gradually the time to exhaustion 
increased until 15 minutes or more was achieved. 
The resting heart rate significantly decreased during 
the training, and there was evidence of a fairly rapid 
decline in the time taken to reach exhaustion with 
cessation of training. On the other hand, even after 
several months, the exhaustion time did not fall to 
the original figure, and repetition of the training 
programme caused a more rapid increase in perform- 
ance than on the first occasion. The suggestion from 
this work is that training should be carried to the 
point of exhaustion if performance is to be improved. 


Before athletes accept this advice they will need more 
reassurance about the possible deleterious effects of 
running to exhaustion in long-distance events. But 
many athletes do now include in their training running 
all out over short distances. 

Earlier work on muscle training includes the 
important studies of Nancy Salter,’ who carried out 
one of the best controlled investigations on the effect 
of repetitive exercise on muscle strength. The action 
studied was supination, which is a relatively unusual! 
movement, and so it might be assumed that the 
potential training reserve would be large. Over a 
training period of four weeks a 50”, average increase 
in muscle strength was observed. 

Athletic events in which muscular strength plays a 
particular part are those in which a single powerful 
muscular effort is mainly required, such as weight- 
lifting, throwing the javelin, high and long jumps, 
and pole-vaulting. The start of the sprint probably 
deserves to be included here. R. J. Whitney,’’ in 
a study of weight-lifting, concluded that there was 
evidence that maximum performance was limited by 
the counterbalancing which can be provided by the 
body mass. This general principle probably applies 
to all the events mentioned above. The classic work 
of J. Gray'' on locomotion in quadrupeds also stresses 
the importance of the position of the centre of gravity. 
W. T. Dempster’* states: ““ Whenever the body exerts 
forces on its environment forming a closed chain 
system of forces, limb and trunk muscles do not 
directly affect pull forces: instead they maintain joint 
postures which permit body weight to exert an 
effective movement.” Possibly a detailed study of 
the techniques and skills of athletes in these events 
could yield information which might greatly improve 
performance. In sprints such as the 100 yards 
fractional gains at the start may well be the only 
way Of lowering records much further. A start to 
such a study has been made by J. G. Fletcher, H. E. 
Lewis, and D. R. Wilkie’® in a study of pole-vaulting 
by a photographic technique. 

Apart from muscle strength, the efficiency of the 
respiratory and circulatory systems affects the per- 
formance of athletes. Success in» endurance events 
such as the 5,000 and 10,000 metres and marathon 
runs and long-distance cycling and walking must be 
largely determined by the cardiac output and maxi- 
mum oxygen consumption. Events such as the 1,500 
metres demand both muscle strength and cardio- 
pulmonary efficiency of a high order. It is some 
years since P. O. Astrand'* demonstrated the close 
relationship between total circulating haemoglobin 
and maximum oxygen consumption, and presumably 
therefore the highest level of cardiac output. Heart 
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rates over 180 per minute were once thought to be 
inefficient on the grounds that any further increase 
in the rate would result in a drop in cardiac output. 
The Swedish workers’ have now recorded heart 
rates well in excess of 220 per minute, and have also 
measured the highest oxygen consumption reported, 
particularly in cross-country skiers. R.G. Bannister, 
J. E. Cotes, R. S. Jones, and F. Meade'® have studied 
pulmonary diffusing capacity in athletes and others 
and found substantial differences. It remains to be 
seen what is the effect of training on diffusing 
capacity. The properties of the membrane separating 
pulmonary gases from the blood may be altered by 
training, though the mechanisms which could do this 
are not evident. 

The better training of athletes in the endurance 
events will probably yield the greatest improvement 
in athletic records. The Olympic Games themselves 
do not usually provide the best conditions for record 
breaking, and this year climatic factors in Rome will 
play a part, possibly improving times in the sprints, 
and, more likely, diminishing the performance in the 
endurance events. The degree of acclimatization 
to heat possessed by the competitors may well be 
critical. 








MASCULINIZATION OF FOETUS 

FROM PROGESTOGENS 
Attention has recently been focused on non-adrenal 
female pseudohermaphroditism occurring in babies 
whose mothers were given various hormonal 
preparations during pregnancy.’ These infants show 
partial masculinization of the external genitalia— 
enlargement of the clitoris, sometimes associated 
with varying degrees of fusion of the labioscrotal 
folds—but have normal ovaries, vagina, uterus, and 
Fallopian tubes and their cell nuclei are chromatin- 
positive. Unlike patients with the adrenogenital syn- 
drome, who may show the same range of anatomical 
abnormalities but have raised excretion of 17-keto- 
Steroids, these patients excrete 17-ketosteroids in 
normal amounts. They do not undergo progressive 
virilization, with precocious growth of sexual hair, 
and accelerated skeletal growth, while at puberty 
they show normal feminine development with 
menstruation and ovulation. They are not liable to 
the salt-losing tendencies which affect a small 
proportion of patients with the adrencgenital 
syndrome. 

The first series of these patients was reported by 
Lawson Wilkins and his colleagues* in 1958. Twelve 
of the 17 patients had been born to mothers who, 
because of habitual or threatened abortion, had 


received 17-a-ethinyltestosterone (ethisterone) during 
the pregnancy. Several other writers have since 
reported series of similar cases,** most of which 
have been summarized by Wilkins’ in a paper which 
covers 101 patients. Thirty-four of these were 
associated with the use of ethisterone, 35 with 
17-a-ethinyl-19-nortestosterone (norethisterone), and 
one with norethynodrel and_ ethinyloestradiol-3- 
methyl ether. Foetal masculinization occurred with 
lower doses of norethisterone than of ethisterone. 
Many of these patients’ mothers received other 
hormones (especially oestrogens) as well as pro- 
gestogens. 

Though there can be little doubt nat the effects 
reported must be due to an androgenic action on the 
developing foetal genitalia, and though similar cases 
have been reported® in which testosterone and other 
known androgens were given to the mother, it does 
not necessarily follow that ethisterone and nor- 
ethisterone are here simply acting as androgens 
on the foetus. Wilkins and his colleagues*’ have 
reported the cases of 10 masculinized foetuses whose 
mothers received no hormone treatment at all 
and two others whose mothers received intra- 
muscular progesterone. A. M. Bongiovanni and 
his colleagues® described four similar babies 
whose mothers received only stilboestrol during 
pregnancy. Finally, G. H. Valentine’® reported 
the case of a baby whose mother had received 
norethisterone, while the baby, in addition to having 
an enlarged clitoris, also showed manifestations of 
oestrogenic stimulation, including vaginal bleeding 
when 10 weeks old. It seems possible that these 
drugs, as well as the maternal hormones themselves, 
may, in some individuals, undergo unusual metabolic 
transformations to produce androgenic or oestrogenic 
effects on the foetus, or that some foetuses show 
unusual susceptibility to androgenic and oestrogenic 
metabolites. Yet a further possibility, suggested by 
Bongiovanni and colleagues,’ is that the foetal 
adrenal may be stimulated to secrete androgens. 

In practice it is important to make a correct 
diagnosis when confronted with a baby of doubtful 
sex, so that the relatively simple surgical procedures 
needed to correct the deformity can be instituted at 





‘1 See Brit. med. J.. 1958, 2, 218. " 

2 Wilkins, L., Jones, H. W., Holman, G. H., and Stempfel, R. S., J. clin. 
Endocr., 1958, 18, 559. 

s —- M. M., Ducharme, J. R., and Moloshok, R. E., ibid., 1959, 

4 Hayles, A. B., and Nolan, R. B., Proc. Mayo Clin., 1958, 33, 200. 

5 Moncrieff, a Pediat. int. (Roma), 1960, 10, 915. 

® Reilly, W. A., Hinman, Ae Pickering, D. E., and Crane, J. T., A.M.A. J. 
Dis. Child” 1958, 95, 

7 Wilkins, L., J. Amer. po Ass., 1960, 172, 1028. 

8 Grumbach, M. M., and Ducharme, J. R., Fertil. and Steril., 1960, 11, 157 

® Bongiovanni, A. M., ™ -~ \ aaa A.-M., and Grumbach, M. M.., J. clin 
Endocr., 1959, 19 

10 Valentine, G. H., poy Dis. Childh., 1959, 34, 495. 
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a conveniently early stage. Studies of sex chromatin 
and 17-ketosteroid excretion will usually suffice to 
establish the true situation. | Whether the risk of 
causing this disorder ought to be minimized by 
eschewing the administration of hormones during 
pregnancy altogether depends on the ~ ‘e of such 
therapy in preventing foetal wastage. Unfortunately 
there is no clear evidence that hormonal treatment in 
habitual and threatened abortion materially increases 
the chances of producing a live baby. Otherwise 
there is not much doubt that the small risk of giving 
birth to a female baby with a relatively easily 
correctable deformity is one which most mothers 
would choose in preference to that of having no baby 
at all. 








PREGNANETRIOL 


The history of pregnanetriol (or, to give it its full title, 
58-pregnane-3a,17a,20a-triol) dates back to 1937, when 
G. C. Butler and G. F. Marrian' isolated it in large 
amounts from the urine of three patients with the 
adrenogenital syndrome. Subsequent investigators 
confirmed these findings in cases of adrenocortical 
hyperplasia and tumour, while R. I. Cox and G. F. 
Marrian? found small quantities in the urine of normal 
men. Further advances awaited the development of 
satisfactory assay methods, several of which have now 
been published.*~7 

There is not much doubt that pregnanetriol arises as 
a by-product of cortisol (hydrocortisone) synthesis in 
the adrenal cortex. This is believed to progress through 
three stages: (1) progesterone->17a-hydroxyproges- 
terone—(2) 21-deoxycortisol—+(3) cortisol (see Figure) 
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() 
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by progressive oxidation at the 17, 11, and 21 positions. 
Pregnanetriol is formed by reduction of 17a-hydroxy- 
progesterone, just as pregnanediol is formed from 
progesterone ; both these steroids appear in the urine of 
normal adults of both sexes. In females pregnanediol 
excretion is increased during the Juteal phase of the 





cycle, being derived from the progesterone secreted by 
the corpus luteum. In adrenocortical hyperplasia, 
enzymatic deficiencies in the cortex are believed to 
impair hydroxylation, particularly at the 11 and 21 
positions, and this interferes with steps (2) and (3) 
shown in the Figure. As a result, various metabolites of 
the steroid precursors of cortisol appear in the urine 
—including pregnanediol, pregnanetriol, pregnanetriol- 
11-one,§ and many others. Furthermore, since none of 
the intermediates possesses the ability of cortisol to 
inhibit the secretion of adrenocorticotrophic hormone 
(A.C.T.H.) by the anterior pituitary, excessive quantities 
of this are produced, leading to overstimulation of the 
adrenal and hence the outpouring of greatly increased 
amounts of adrenal steroid metabolites, many of which 
are “17-ketosteroids.” In this way the enhanced 


excretion of 17-ketosteroids, pregnanediol, and 
pregnanetriol in adrenal hyperplasia is explained. 
When an A.C.T.H.-inhibiting steroid, such as 


prednisone, is administered, the adrenal overactivity 
is damped down and the excretion of the above 
substances is reduced to normal; but such a response 
is not usually obtained when the adrenal overactivity is 
due to a cortical tumour, which behaves more or less 
autonomously and independently of the A.C.T.H. 
mechanism. 

The excretion of pregnanetriol has been studied most 
extensively in patients with adrenal overactivity. 
Recently there have been reports of studies on normal 
patients and in pregnancy. In the single normal subject 
studied by M. T. Pickett and colleagues® excretion of 
pregnanetriol during the menstrual cycle seemed to 
follow closely that of pregnanediol. However, studies 
by K. Fotherby’® of six normal subjects indicate that the 
rise in excretion of pregnanetriol begins on the day of 
ovulation (that on which the peak of excretion of 
oestrone and oestradiol is found), reaching a level 
almost twice that of the pre-ovulatory phase within three 
days. The rise of pregnanediol excretion, on the other 
hand, begins a day after that of pregnanetriol and does 
not reach a maximum (which is nearly five times that 
of the pre-ovulatory phase) until seven or eight days 
later. 

F. F. Ronan and colleagues!! have studied the 
pregnanetriol excretion in seven pregnant women and 
have found rather surprising curves showing two major 
peaks—in the first and third trimesters. The maximum 
excretion rates were 6-9 mg. per 24 hours, but between 
the peaks, around the twelfth week, pregnanetriol 
disappeared from the urine. It is suggested that the 
site of production of pregnanetriol shifts during 
pregnancy from the ovary and adrenal cortex to the 
placenta. 





1 Butler, G. C., and Menten. G. F., J. biol. ¢ Chem., 1937, 119, 565. 
5 Cox, Mictes and Marrian, G. F. Biochem. ; a 1953, 54, 353. 

ibid., 1952, 52, 339. 
* Boagiovanni A. M., and Clayton, G. W., Bull. Johns Hopk. Hosp., 1954, 

4 

5 Cox, R. I., and Finkelstein, M., ‘ clin. Invest., 1957, 36, 1726. 

® Stern, M. L., J. Endocr., 1957, 1 16, 180. 

7 Leon, Y. A., and Bulbrook, R. D., ibid., 1960, 20, 236. 

* Finkelstein, ’M., Euw, J. von, and Reichstein, T., Helv. chim. Acta, 1953, 


36,1 

® Pickett, M. T., Kyriakides, E. C., Stern, M. I., and Sommerville, I. F., 
Lancet, 1959, 2, 829. 

10 Fotherby, K., Brit. med. J., 1960, 1, 1545. 

11 Ronan, F. F., et al., J. clin. Endocr., 1960, 20, 355. 
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PHYSIOLOGY OF CHANNEL SWIMMERS 


At a time when the idea of constructing a Channel tunnel 
between England and France is again in the news, it is 
gratifying to see that hardy souls are still swimming 
across. In a notable study of the physiology of Channel 
swimmers, L. G. C. E. Pugh and colleagues! have 
recently analysed various physical features and the 
results of several tests of function in an attempt to 
determine why Channel swimmers are able to swim for 
12-22 hours in water at a temperature of about 60° F. 
(15.5° C.) when shipwrecked persons survive in water 
at this temperature for only 4-6 hours. Their nineteen 
subjects were the participants in a cross-Channel race 
and included several of the world’s fastest long-distance 
swimmers. 

During the crossing, not only has the swimmer to 
contend with waves, wind, cold, and currents, but a 
water pressure on the thorax estimated” to be equivalent 
to an 8-kg. sandbag. Of these, the greatest problem is 
presented by the cold. It is therefore relevant that all 
the swimmers examined were fatter than the average 
person, having high ratings for the mesomorphic and 
endomorphic components in the Sheldon somatotype 
classification, whereas the average sprint or middle- 
distance swimmer is usually a mesomorph, with a fairly 
strong ectomorphic tendency. The authors suggest that 
unless a man is fat he does not take up long-distance 
swimming, because he cannot endure the cold. The 
distribution of this fat is of great importance. The 
subcutaneous layer was often as great as 10 mm., com- 
pared with an average value of 4 mm. for normal 
controls. Furthermore, it is calculated that each extra 
1 mm. of subcutaneous fat may be equivalent to raising 
the water temperature surrounding the swimmer by as 
much as 1.5° C., and for this reason the customary 
application of thick layers of petroleum jelly or lanolin 
helps to conserve body heat. Although the swimmers 
had more than the average subcutaneous fat, the total 
body fat was, in relation to their height and weight, 
below average, probably because of a proportionately 
greater muscular development; the fastest swimmers 
were those with the least total body fat. 

Resources of energy must be readily available for an 
athletic performance of this kind. The authors estimate 
that the swimmers used about 10,000—11,000 calories 
during the race, whereas for all practical purposes the 
intake of food, taken as milk with added sugar or 
glucose, did not exceed 1,500 calories. Thus if the 
swimmer is in the water for 12-13 hours the rate of 
expenditure is about 800-900 calories per hour. Accord- 
ing to J. Douglas Robertson® this means that after two 
hours the swimmer has to switch over from glycogen to 
ketone bodies for fuel. Thus it is likely that the thick 
subcutaneous fat not only prevents loss of heat but acts 
as an enormous fuel reserve, constituting as much as 
200,000 calories in some swimmers. ' 

Study. of the respiratory function of these swimmers 
yielded less definite results. | Unexpectedly low vital 





' Pugh, L. G. C. E., Edholm, O. G., Fox, R. H,, Wolff, H. S., Hervey, 
G. R., Hammond, W. H., Tanner, J. M., and Whitehouse, R. H., Clin. 
Sci., 1960, 19, 257. 

2? Lusk, G., The Elements of the Science of Nutrition, 1928. Philadelphia. 

3 Robertson, J. D., Lancet, 1955, 2, 822. 

* Bannister, R. G., Brit. med. Bull., 1956, 12, 222. 


capacities were observed in some of them, including one 
of the fastest. Oxygen intake was strikingly uniform. 
lying within the normal range for other forms of 
exercise. In general there was little relation between 
speed and oxygen intake even when variation in body 
size was taken into account. 

Speed of the swimmers in the water and their 
individual arm-stroke rates were also investigated. 
During training in still water the speeds of the indi- 
viduals varied from 1.4 to 2.9 m.p.h. and the stroke 
rate from 40-75 per minute. There was sufficient 
correlation between these two factors to permit 
calculation of change in speed from alterations in the 
stroke rate. The efficiency of the various swimming 
styles was not studied beyond the observation that all 
the swimmers used the crawl stroke. Little work has 
gone into the investigation of the most efficient body 
attitude in the water, the effect of various leg strokes, or 
the configuration of hand and arm during the driving 
strokes. Thus it is welcome news that the Amateur 
Swimming Association, the governing body of the 
sport, is thinking about studying these problems. 
There appeared to be little difference between the winner 
of the Channel race and the less successful competitors, 
and the authors wisely make no attempt to differentiate 
between them. As Roger Bannister* has pointed out in 
relation to running, the differences between top athletic 
performers are not entirely physiological. The mental 
capacity to overcome or ignore discomfort, muscular 
pain, and cold, and other unknown features of person- 
ality beyond the ken of physiology, set the razor’s edge 
of defeat or victory, and determine how closely the 
individual swimmer approaches the limit of performance 
and endurance. 





THE MIDDLESBROUGH MEETING 


The full programme of the Annual Clinical Meeting of 
the B.M.A., to be held at Middlesbrough from October 
6 to 9, is published in the Supplement this week. The 
organizers have been remarkably successful in choosing 
just those subjects for discussion on which many doctors 
want information or which are likely to lead to some 
lively arguments. One panel of speakers, for example, 
will ask themselves whether antenatal care can be 
overdone and another will examine the perennial 
problem of backache. The list of speakers taking part 
in the three symposia and the general session is enough 
to show how well worth while a visit to Middlesbrough 
will be, and the Transatlantic Clinical Conference on 
endocrinological cases, if it is anything like that at 
Norwich last year, should be a spirited, informative, 
and entertaining session. Finally the demonstrations 
at the Middlesbrough General Hospital, whether by the 
bedside or televised, cater for every clinical taste. 
Needless to say, the social events and visits have been 
planned to add to the enjoyment and enlightenment 
of the visitors. 





We record with regret the death on August 26 of 
Air Vice-Marshal Sir Alan Rook, formerly consultant 
in medicine to the Royal Air Force and senior health 
officer at the University of Cambridge. 
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Historically, acute poisoning is the classic medical 
emergency. The most important principle in manage- 
ment is speed in starting the appropriate treatment ; 
initial delay may render subsequent measures ineffective, 
and in all cases will increase uncertainty in the prognosis. 
Many substances may cause poisoning in man, but the 
general principles of treatment are the same in all cases: 
remove the poison from the patient; administer the 
specific antidote when it is available ; prevent or treat 
the complications which may result from the action of 
the poison. 


GENERAL PRINCIPLES 
Emptying the Stomach 


As many poisons are taken by mouth, removal consists 
in emptying.the stomach (for exception see “ Corrosive 
Poisoning” below). This is best accomplished in the 
conscious patient by boldly thrusting a finger into his 
pharynx ; he should be leaning forward or lying prone. 
This technique can be repeated several times, the patient 
drinking 500 ml. of warm water before each attempt 
to produce vomiting. Should direct pharyngeal stimula- 
tion fail, he should be given an emetic such as a table- 
spoonful of common salt, or a dessertspoonful of 
mustard, in a tumblerful (300 ml.) of warm water. Other 
irritant or reflex emetics should not be used, as they are 
unreliable, and, when ineffective, may themselves cause 
poisoning. As an alternative to reflex emetics, apo- 
morphine hydrochloride can be given intravenously in 
a dose of 6 mg. This drug stimulates the vomiting 
centre in the medulla and emesis follows within two 
minutes ; the patient is more likely to vomit if he is made 
to sit up after the injection. Apomorphine should not 
be used in corrosive poisoning or where there is deep 
narcosis; in the latter case the vomiting centre is 
unresponsive and apomorphine may further depress the 
central nervous system. In the fully conscious patient 
it is a valuable and reliable drug, but if the first dose does 
not produce vomiting a second dose should not be given. 

Whether emetics are used or not, the stomach must be 
washed out—a procedure which calls for more skill than 
is generally understood. The principal contraindication 
is the presence of a corrosive poison which may have 
damaged the mucosa of the oesophagus or the stomach. 
In poisoning with paraffin or petrol, lavage should be 
avoided ; inhalation of the poison into the respiratory 
tract greatly increases its toxicity, leading to broncho- 
pneumonia. For an adult, a stomach tube of about 1 cm. 
in diameter is used—not to be confused with a Ryle’s 
tube. Lavage should be performed even when it seems 
unlikely that the poison remains in the stomach ; undis- 
solved tablets may be recovered from gastric contents 
many hours after ingestion. The principal hazard of 


gastric lavage is inhalation of gastric fluid into the 
trachea, especially in the drowsy, shocked, or comatose 
patient. 

Lavage 


The patient should be in a prone position with the 
head and shoulders below the level of the trunk. About 
one gallon (4.5 J.) of tepid water is needed for lavage, 
and the stomach is emptied repeatedly by siphonage. 
Not more than half a pint (300 ml.) should be poured 
into the funnel at a time, because large volumes of fluid 
entering the stomach tend to drive the gastric contents 
through the pylorus. The first 4 oz. (100 ml.) of vomitus 
or gastric washings should be carefully set aside for 
chemical analysis. If an antidote is available, it can be 
conveniently administered while the stomach is being 
washed out. Thus in opium or morphine poisoning, 
potassium permanganate* can be added to the water (a 
strongly pink solution). Lime water may be used to 
treat poisoning with oxalic acid. 


It must be emphasized that the use of such antidotes 
does not compensate for delay in carrying out thorough 
lavage. Before removing the stomach tube it is advisable 
to run in a pint (600 ml.) of warm water containing 
one tablespoonful of sodium sulphate (Glauber’s salt) ; 
this saline purgative ensures more rapid evacuation of 
any poison which has passed into the intestine. <A 
tablespoonful of powdered activated charcoal (potent 
preparations are available commercially as “active 
carbon ”) should be added to the solution if the poison 
is one that can be adsorbed—such as the alkaloids and 
glycosides. 

Treatment of Systemic Effects 


In addition to removing tie poison from the gastro- 
intestinal tract, the local and systemic effects of the 
poison may require treatment. These symptoms and 
signs vary with the circumstances, but the most danger- 
ous are dehydration, circulatory collapse, depression of 
respiration,andcoma. In corrosive or irritant poisoning. 
there may be severe pain in the mouth, oesophagus, or 


*In recent years the special value of potassium permanganate 
as an antidote has been doubted. It is therefore particularly 
important to remember that in the stomach too strong a solution 
of this metallic salt can da.more harm than good by its corrosive 
action. In the emergency treatment of poisoning it is virtually 
impossible to prepare accurately a solution of a stated strength 
for immediate administration. The procedure used in making 
potassium permanganate mouth-wash is therefore recommended 
in preparing for gastric lavage. Three or four crystals of KMnO, 
are dropped into,a glass tumbler, which is then filled with warm 
(not hot) water ahd the solution is gently stirred. In about half 
a minute the solution is strongly pink in colour and can be de- 
canted into the lavage funnel; care must be taken to prevent the 
escape of solid potassium permanganate. The tumbler is then 
refilled (without adding more crystals). If two or three tumblers 
are used in this way a continuous supply of solution of appropri- 
ate strength can be made available. If this solution in the tumbler 
becomes too strong (reddish pink) it should be diluted further 
immediately before use. 
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abdomen. Morphine in full doses is indicated. The 
administration of tablespoonful doses of liquid paraffin 
hourly for the first few hours may give some relief by 
its demulcent action. 


Dehydration is likely to occur when swallowing is 
painful or diarrhoea has been severe. Administration 
of tap-water by slow rectal infusion (500 ml. in four 
hours) may be useful as a preliminary measure, but in 
the majority of such cases intravenous fluids will be 
required ; physiological saline or 5°, dextrose in water 
are suitable. 


If there has been frequent vomiting (as in some cases 
of irritant poisoning) and also when the absorbed poison 
upsets the level of serum electrolytes, expert biochemical 
advice is necessary in order that the appropriate fluids 
may be given intravenously. For practical purposes the 
surest indication that fluid intake is adequate for the 
individual patient is that his urinary output is main- 
tained ; the volume of urine should be not less than 
1,500 ml. per day. 


Shock should be treated by laying the patient prone, 
with the foot of the bed elevated ; this position is helpful 
because it assists the cerebral blood flow and helps to 
ensure that the airway remains patent. The normal 
body temperature should be maintained by covering the 
patient with blankets, but overheating—for example, 
with hot-water bottles—is to be avoided. For all but 
the mildest cases, intravenous piasma will be required. - 

Respiratory depression should be combated by means 
of artificial respiration, the Holger Nielsen method being 
preferred ; a mechanical respirator may be required. 
Stimulants of the respiratory centre may be administered, 
the most useful being nalorphine hydrobromide which 
specifically antagonizes the action of morphine and 
related drugs (see below). Other non-specific stimulants 
are available, including amphetamine, leptazole, and 
nikethamide ; each is administered by the intravenous 
route, the duration of action is short, and the dose varies 
with the response of the individual patient. Infection 
of the respiratory tract is an important complication of 
poisoning, and soluble penicillin should be given intra- 
muscularly in a dose of 500,000 units initially, followed 
by 100,000 units six-hourly, to all patients with 
respiratory depression. 


In addition to the application of these general 
principles, treatment of individual cases of acute 
poisoning may require the use of specific antidotes ; 
those available for the more common forms of poison 
can now be discussed. 


SPECIFIC ANTIDOTES 
Corrosive Poisoning 


This should not be treated by induced vomiting or 
gastric lavage; for these procedures may spread the 
corrosive, cause perforation of the stomach, or lead to 
subsequent strictures of the oesophagus. In the case of 
strong acids, the antidote is magnesium oxide (magnesia) 
as one teaspoonful (4 g.) moistened with cold water ; 
failing this any antacid may be used, but sodium 
bicarbonate should probably be avoided because of the 
danger of releasing large amounts of carbon dioxide in 
a damaged stomach. When the corrosive is a strong 
alkali, vinegar or dilute acetic acid should be given in 
teaspoonful (4-g.) doses diluted with cold water. Phenol 
and coal-tar disinfectants may also produce severe 
corrosion, and olive oil in tablespoonful (16-ml.) doses 


at hourly intervals should be given ; a dessertspoonful 
(8 g.) of Epsom Salts (magnesium sulphate) in a tumbler- 
ful (300 ml.) of water may be taken after the first dose 
of olive oil. Phenol burns of the skin and mucosa 
should be repeatedly swabbed with olive oil—which acts 
both as a protective to the tissues and a solvent for the 
available phenol. 
Aspirin 

When poisoning is due to acetylsalicylic acid (aspirin); 
sodium bicarbonate in a dose of two teaspoonfuls (8 g.) 
is indicated, given either via the stomach tube after 
lavage or in divided doses by mouth during the first two 
hours of treatment. In the severe case M/6 sodium 
lactate intravenously may be required to combat ihe 
metabolic acidosis ; one pint (600 ml.) can be given in 
the first hour, a second in the next two hours, and 
thereafter one pint every four hours. 


Hypnotic Poisoning 

This is most commonly due to a barbiturate and may 
cause deep coma, in which case an analeptic should be 
given. Bemegride, when introduced, was thought to be 
a specific antagonist to the barbiturates, but there are 
now numerous reports of its stimulant activity in many 
other types of hypnotic and sedative poisoning. The 
dose is 50 mg. in 10 ml. solution, injected intravenously 
at intervals of 5 minutes until the pharyngeal and 
laryngeal reflexes return and the blood pressure 
approaches normal. Should the depth of coma make it 
seem likely that prolonged medication will be necessary, 
bemegride can be conveniently injected (in the same 
dose) into the rubber tubing during intravenous infusion 
of physiological saline or 5% dextrose solution. Exces- 
sive dosage with bemegride may produce convulsions, 
and over-enthusiastic medication is to be deprecated. An 
alternative stimulant in hypnotic coma is amphetamine 
sulphate ; it is given intravenously in a dose of 50 mg., 
repeated in one hour if there is no clinical improvement, 
and thereafter 25 mg. hourly. 

In cases of morphine poisoning, in addition to the 
use of potassium permanganate for gastric lavage, 
nalorphine hydrobromide is indicated as the specific 
antidote. The dose is 10 mg. intravenously, and this 
may be repeated three times in the course of the next 
four hours. Within a few seconds of injection in appro- 
priate dose, it produces a dramatic stimulation of 
respiration, increasing both the rate and the minute 
volume ; hypotension is also relieved. Nalorphine is an 
active antagonist to the other opiates and also to 
methadone and pethidine. A word of caution is neces- 
sary: when narcosis or respiratory depression is not 
due to these drugs, nalorphine itself may cause 
respiratory depression. 

Iron 


Ferrous sulphate poisoning is not uncommon, espec- 
ially in children, who are apt to mistake the coloured 
tablets for sweets. Vomiting usually results from the 
gastric irritation, but lavage should be performed with a 
solution of sodium bicarbontae (one teaspoonful (4 g.) 
to one pint or 600 ml.). 300 ml. of this solution should 
be left in the stomach after lavage: a dessertspoonful 
(8 g.) of magnesium sulphate may also be added. 


Other Poisons 


The appropriate antidotes for some of the less 
common types of ingested poisons are listed below. It 
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must be emphasized again that the use of antidote is only 
supplementary to gastric lavage and should not replace it. 


Antidote 

Tannic acid, one teaspoonful (4 g.) in a 
cupful of cold water. Failing tannic 
acid, magnesium oxide or calcium 
hydroxide. 

(1) Ferric hydroxide (freshly prepared by 
nearest pharmacist while gastric lavage 
is proceeding).f 

(2) Dimercaprol (B.A.L.) 3 mg./kg. body 
weight 4-hourly intramuscularly. 

(1) Potassium permanganate (strongly 
pink solution for gastric lavage). 

(2) Phenobarbitone sodium (0.1 g. intra- 
venously) to combat early phase of 


Poison 
Antimony compounds 


Arsenic compounds 


Atropine and 
belladonna 


excitement. 
Heavy metals (As, Bi, Dimercaprol. See ‘ Arsenic” above. 
Hg, Au, Sb) Ineffective against selenium and 


uranium, and of doubtful value in 
cadmium poisoning. 

(1) Amyl nitrite inhalations. 

(2) Sodium nitrite solution 3%, 10 ml. in 
three minutes intravenously. 

(3) Sodium thiosulphate solution (50%), 
25 ml. intravenously. 

Starch cream, or sodium bicarbonate, or 
magnesium oxide. 

(1) Epsom salts (magnesium sulphate) or 
Glauber’s salts (sodium sulphate). 
(2) Calcium gluconate solution 10%, 
10 ml. intravenously gives early 

symptomatic relief, 

(3) Sodium calciumedetate intravenously 
may be given later in the de-leading 
technique. 

Magnesium oxide or calcium hydroxide. 

Common salt, a dessertspoonful (8 g.) to 
a pint (600 ml.) of water. 

Thiopentone sodium intravenously. 


Hydrocyanic acid and 
cyanides 


Iodine 


Lead salts 


Oxalic acid 
Silver nitrate 


Strychnine 





+The dose consists of a freshly prepared mixture of light 
magnesium oxide 24 gr. (1.6 8), triturated to a smooth paste with 
water, diluted to 4 oz. (115 ml.) and added in a thin stream to a 
strong solution of ferric chloride 85 minims (4.8 ml.) diluted with 
340 minims of water (20 ml.) (Martindale: The Extra 
Pharmacopoeia). 


Food which has been contaminated by bacteria may 
produce signs of acute gastro-intestinal irritation and 
constitutional upset. Treatment consists in administering 
castor-oil in a single dose of 30 ml. (two tablespoonfuls) 
for an adult or 15 ml. for a child ; the resulting purgation 
removes the poison from the alimentary tract. 


Inhalation 


Acute poisoning by inhalation is most commonly due 
to carbon monoxide. In addition to its well-known 
sources such as coal gas and the -» aaust fumes from car 
engines and coke ovens, carbon monoxide may also 
accumulate when there is incomplete combustion of 
butane (“calor gas”) in confined, ill-ventilated spaces. 
The treatment of poisoning consists in promptly 
removing the patient to fresh air and ensuring an 
adequate supply of oxygen to the tissues. 

Before entering a gas-filled room the rescuer should 
take about half a dozen deep breaths to oxygenate his 
own tissues and to allow him to hold his breath as long 
as possible: he then drags the patient out. A second 
visit to the room may be justified to deal with the gas 
leak and to open doors and windows—f this can be done 
easily and rapidly—but the needs of the patient demand 
first priority. Ideally also, the rescuer has a life-line 
attached to him. 

As soon as the patient is in a clean atmosphere, he is 
laid prone, and the airway is cleared by pulling the 


tongue forward, removing dentures (if any), and swab- 
bing out secretions if necessary. If breathing is 
depressed, the Holger Nielsen method of artificial 
respiration should be adopted ; respiration may cease 
fully ten minutes before cardiac arrest occurs. Warmth 
is ensured by the use of blankets. Oxygen and carbon 
dioxide {5 or 7%—whichever is available) should be 
administered as soon as possible, at a rate of 4 to 6 litres 
per minute through a close-fitting mask. On recovery, 
the patient should be adv . to remain in bed for a 
further 48 hours; this 1 duces the risk of sudden 
circulatory collapse, which may be fatal. 


Poiso..s Bag 


There are many other substances found in the home 
and in industry which may produce acute poisoning, and 
for these the general principles of treatment outlined 
above should be applied. In some industries, newly dis- 
covered chemical compounds may cause acute toxicity, 
but in such circumstances the nature of the specific 
antidote—if one is available—can be obtained from the 
laboratory concerned. 

In all cases of acute poisoning, immediate institution 
of therapy is of prime importance. To make this possible 
the medical practitioner should have available for 
emergency use a “ Poisons Bag,” which contains all the 
essential equipment and drugs which he will require in 
the treatment of the common types of poisoning. Such 
a bag should have: two stomach tubes (one suitable for 
an adult and one for a child) ; a funnel with a diameter 
of 44 in. (11.5 cm.) ; two 10-ml. syringes and a selection 
of needles; a disposable plastic oxygen mask. Drugs 
should include: apomorphine hydrochloride, morphine 
hydrochloride, nalorphine hydrobromide, soluble peni- 
cillin, bemegride, amphetamine sulphate, dimercaprol, 
thiopentone sodium, 5% dextrose solution in a pint 
(600-ml.) bottle, M/6 sodium lactate, and Water for 
Injection B.P.: these may be required for parenteral 
administration. Drugs to be given orally should include 
sodium sulphate, magnesium sulphate, liquid paraffin, 
magnesium -oxide, sodium bicarbonate, castor-oil, acti- 
vated charcoal, and potassium permanganate. Vitrellae 
of amyl nitrite should also be available. 





A number of local health authorities have opened centres 
where travellers can be vaccinated against yellow fever. 
Until now this type of vaccination has been confined to 
regional blood transfusion centres and certain hospitals in 
Britain because the vaccine used needed special storage 
facilities and knowledge of laboratory techniques. This no 
longer applies, as the vaccine is now prepared in dried form 
and can be stored in an ordinary domestic refrigerator. The 
centres now open are Barnsley, Birmingham, Blackburn, 
Bournemouth, Bradford, Brighton, Bristol, Cambridge C.C., 
Cardiff, Carlisle, Derby C.C., Doncaster, Essex C.C., Exeter, 
Gloucester, Kent C.C., Kingston-upon-Hull, Lancashire 
C.C., Leeds, Leicester, Lincoln, Liverpool, Middlesbrough, 
Newcastle-upon-Tyne, Northampton C.C., Norwich, 
Nottingham, Plymouth, Salop ©.C., Sheffield, Southampton, 
Somerset C.C., Surrey C.C., aud York. The County Borough 
Councils of Manchester, Oxford, Southend-on-Sea, and 
Swansea will also be providing centres shortly. So far as 
London is concerned, the Hospital for Tropical Diseases, the 
Unilever Centre, and the West London Designated 
Vaccinating Centre will continue to provide a vaccination 
service by acting as agents for the London County Council. 
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APPROVED NAMES 


The last supplement to the consolidated list of “ approved 
names’ was published in the Journal of June 4 (p. 1731). 
A new supplement, dated August, 1960, is printed below. 
Communications relating to “approved names” should 
be addressed to the Secretary, British Pharmacopoeia 
Commission, General Medical Council, 44 Hallam Street, 
London W.1. 














| 
Approved Name Other Names Notes 
Allyloestrenol 17a-Allyloestr-4-en-178-ol Progesta- 
| “ Gestanin”’ tional 
. steroid 
Allylprodine* 3-Allyl-1-methyl-4-pheny!-4-propionyl- Narcotic 
y oxypiperidine 
Chlorphenoxamine| 1-p-Chlorophenyl-1-phenylethy! 2- Treatment 
dimethylaminoethy] ether of Parkin- 
“ Clorevan ” is the hydrochloride sonian 
’ syndrome 
Cyclopentamine 2-Methylamino-1-cyclopentyipropane Vasocon- 
. ** Clopane ”’ is the hydrochlori . strictor 
De:methylchlor- 7-Chloro-4-dimethylamino-1! : 4a: 5: 5a: Antibiotic 
tetracycline 6: 11: 12a-octahydro-3: 6: 10: 12: 12a- 
pentahydroxy-! : 11-dioxonaphthacene- 
2-carboxyamide 
“ Declomycin ” 
Isocarboxazid .. | 3-N-Benzylhydrazinocarbonyl!-5-methyl- Amine- 
isooxazole oxidase 
** Marplan ” inhibitor 
Levophenacyl- (-)-3-Hydroxy-N-phenacylmorphinan Narcotic 
morphan* 
Metazocine* 1:2:3:4:5:6-Hexahydro-8-hydroxy- ar 
3:6: 11-trimethyl-2 : 6-methano-3- 
benzazocine 
Norlevorphanol* | (—)3-Hydroxymorphinan od 
Phencyclidine 1-(1-Phenylcyclohexyl) piperidine Analgesic 
“ Sernyl” is the hydrochloride 
Pheniprazine a-Methylphenethylhydrazine Treatment of 
“ Cavodil ” is the hydrochloride depressive © 
| States 
Pheniramine 3-Dimethylamino-1-pheny]-1-2’- Antihista- 


pyridylpropane mine 
“ Trimeton ”’ is the maleate; ‘‘ Daneral”’ 
is the p-aminosalicylate 
Ethyl 1-phenyl-4-(3-phenylaminopropy])- Narcotic 


Piminodine* 


piperidine-4-carboxylate 
Proheptazine* .. | 1:3-Dimethyl-4-phenyl-4-propionyloxy- ‘i 
P azacycloheptane 
Pyrrebutamine .. | 1-(4-p-Chlorophenyl-3-phenylbut-2-enyl)- | Antihist- 
| pyrrolidine amine 


“* Pyronil ” is the phosphate 
Sodium 4’-anilino-8-hydroxy-1 :1’- Diagnostic 
azonaphthalene-3 : 6 : 5’-trisulphonate agent 
** Coomassie blue ” 
| 3-isoButyl-1:2:3:4:6:7-hexahydro-9:10- | Treatmentof 


Sodium anoxy- 
naphthonate 





Tetrabenazine .. 


dimethoxybenzo[a]quinolizin-2-one agitation 
| * Nitoman” and psy- 
| chomotor 
over- 
| activity 
Triparanol 2-p-Chlorophenyl-1-(p-diethylamino- Reductionof 
ethoxypheny])-1-p-tolylethanol excessive 
| “* MER-29” serum and 
| tissue cho- 
| lesterol 











* Narcotic substances which fall under International Conventions and are 
not available as therapeutic agents. 





New Appliances 








THE CARDIFF INFLATING BELLOWS 


Mr. E. K. Hicvarp, L.I.B.S.T., and Professor WILLIAM W. 
Musuin, of the Department of Anaesthetics, Welsh National 
School of Medicine, write: There is at the present time a 
widespread interest in the greater use of emergency artificial 
respiration. The methods of chest compression are in the 
process of being superseded by intermittent positive-pressure 
inflation of the lungs. This is performed either by compres- 
sion of a bag or bellows connected to the patient’s airway 
or by the operator himself blowing into the patient’s lungs. 
For the time being at any rate, in hospitals and in other 
places where medical or auxiliary personnel are readily 
available, the bag or bellows holds the field. Many such 
devices have been designed in the past (Mushin ef al., 1959) 
and most serve their purpose excellently. The Oxford 
inflating bellows and the Ambu bag are but two of many 
examples. Others are similar to the original Kreiselman 


bellows, and these are particularly compact and convenient 
in use. The latest of this type was evolved in the Chemical 
Defence Establishment (Lucas and Whitcher, 1958), but 
neither this nor any other of this type is apparently manu- 
factured and readily available in this country. Our own 
bellows is intended to satisfy this deficiency. Little 
originality is claimed; it is similar to the Kreiselman 
bellows except that it incorporates the Cardiff inflating 
valve (Mushin, 1953), with which we are familiar. The 
design of the valve has been much improved, and it is now 
made in an inert lightweight plastic, unaffected by moisture. 
It is important that if the valve is dismantled, the parts are 
reassembled correctly (Fig. 1). 

Fig. 2 is almost self-explanatory. When inflation ceases, 
the piston in the Cardiff inflating valve lifts spontaneously 
and free expiration occurs. In addition, a release valve is 





<GEe 
——l 


Fic. 1.—A, Valve-housing with expiratory slots. B, Piston. 
C, Valve-seating on piston. D, Non-return valve. E. Spring. 


4 











INSPIRATORY PHASE 
Fic. 2.—Expiratory and inspiratory phases. 1, Air inlet flap 


EXPIRATORY PHASE 


valve. 2, Oxygen inlet. 3, Pressure-release valve. 4, Piston of 
Cardiff valve. 5, Non-return valve of Cardiff valve. 


incorporated, so that when the bellows closes completely 
any pressure in the bellows is immediately released. The 
release-valve also acts in some way as a sSafety-valve, 
limiting the pressure in the bag to about 50 cm. H20O, even 
with a rapid inflation. The bellows delivers a volume of 
approximately 1.3 litres to a patient whose chest compliance 
is 0.05 1./cm. HzO. When the bellows is rapidly compressed 
and developing a flow of 80 1./min., the pressure-drop across 
the valve is 9 cm. H2O. The resistance to expiration through 
the Cardiff inflating valve to the exterior is 0.8 cm. H2O at 
40 1./min. Atmospheric air is drawn in through the flap- 
valve when the bellows is expanded during the expiratory 
phase; an oxygen inlet is also provided should this be 
desired. For effective use, the bellows needs only that 
modicum of skill necessary to hold the face-mask in place 
with the head extended. 

The prototypes of the bellows were carefully made by 
Messrs. Medical and Industrial Equipment Ltd., of 10-12, 
New Cavendish Street, London, W.1, from whom the 
bellows may now be obtained. 

REFERENCES 
— G. B., and Whitcher, H. W. (1958). Brit. med. J., 2, 
Mushin, W. W. (1953). Ibid., 2, 202. 


—— Rendell-Baker, L., and Thompson, P. W. (1959). Automatic 
Ventilation of the Lungs. Blackwell, Oxford. 
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To-day’s Drugs 


Correspondence 








With the help of expert contributors we publish below notes 
on a selection of drugs in current use. 


Dibromopropamidine 

* Brulidine * (May and Baker). 

Chemistry—Brulidine is a cream containing 0.15% 
dibromopropamidine isethionate, and has the following 
struciural formula: 


NH, — NH, 
X / / ie) 
Cc (CH,),0 Cc P 
Vy MDs \ JN CH,OH 
NH NH 
Br Br 


Pharmacology.—Tests in vitro have shown this antiseptic 
to be effective against staphylococci and streptococci and 
also to be active against several Gram-negative organisms, 
including Proteus and Pseudomonas pyocyanea, and to be of 
very low toxicity. 

Therapy.—In clinical use, which has been mostly in the 
treatment of burns, these properties have not been so 
certainly established. Resistant strains of staphylococci may 
develop, and infection with Ps. pyocyanea may not always 
be overcome. The suspicion has also been aroused by 
clinical observation that the antiseptic may have some 
inhibitory effect on phagocytosis and on the healing of 
wounds. 

Brulidine has been suggested as a first-aid treatment for 
burns and minor injuries, but the results of any long-term 
trial do not appear to have been published. In the treat- 
ment of superficial infections of the skin brulidine would 
merit a careful trial. There is as yet, however, no clear 
evidence that it would prove superior to the many anti- 
biotic and antiseptic applications which are already 
available. 

Side-effects.—Dermatitis resulting from first-aid treatment 
is common; any substance which is to be used extensively 
in first aid should be as free as possible from this risk. Con- 
tact sensitivity from dibromopropamidine has been recog- 
nized, though it is apparently uncommon. 


N.H.S. Basic Price-—8 oz.. 6s. 8d. 





“In 1958 the number of sight tests fell for the first time 
since 1952. The increase in 1959 restored the level to about 
what it would have reached had the earlier trend continued. 
The exceptional increase of 1959 over 1958 should be 
regarded as a two-year increment which is unlikely to recur. 
Of the total number of tests other than those carried out 
by local education authorities, 18% were carried out by 
ophthalmic medical practitioners, and the remainder by 
ophthalmic opticians. About one-fifth of these tests were for 
persons using the Service for the first time. The number 
of people having two pairs of glasses has increased only 
slightly: 14.2% in 1957, 14.4% in 1959, and 14.5% in 1958. 
The increase in the percentage of persons having bifocals 
has continued to go up: 15.6% in 1957. 16.4% in 1958, 
and 17.2% in 1959. The prescriptions for children, including 
those carried out by local education authorities, which 
accounts for about one-third, have continued to increase: 
1956 (364,000), 1957 (388,000), 1958 (398,000), 1959 (415,000). 
But the percentage of children having standard glasses has 
declined over this period: 1956 (68°). 1957 (62°), 1958 
(59°), 1959 (52%).” (A.O.P. News, J. Ass. opt. Pract., 
August 4, 1960.) 


Because of heavy pressure on our space, correspondents are 
asked to keep their letters short. 


Adolescence 


Sir,—Your leading article (July 23, p. 281) reviews in 
broad social terms the position of the adolescent in 
contemporary society and exhorts doctors to join with 
parents and social agencies in helping to create a back- 
ground compatible with healthy development. This is 
a worthy aim, but no one seems clear how it is to be 
accomplished. Very formidable social problems are 
involved, and techniques for controlling and modifying 
social change are as yet rudimentary. The sociological 
problems which we do not understand should not be 
allowed to mask the very pressing clinical psychiatric 
problems of adolescence, which are the direct responsi- 
bility of the medical profession. To these you give only 
one sentence. 

You comment that, “ Fortunately most adolescents 
overcome their problems. There is no reason to believe 
that young peopie to-day are of poorer material than 
their predecessors or that they are not making reasonable 
use of their opportunities. Few require psychiatric care 
or even the ministrations of ‘teenage clinics’... .” 
One is obliged to ask how you define “ few.” This vague 
dismissive term disowns responsibility. If “ few ” means 
10% the figure must be considerable. 


Some general practitioners and school doctors are aware 
of severe mental pain and suffering in adolescent patients 
which they cannot relieve. Discerning teachers may recog- 
nize the enormous wastage of potential ability which occurs 
when personal problems interfere with learning. Magistrates, 
probation officers, and youth leaders are daily confronted 
with all kinds of troublesome, anti-social behaviour, much 
of which can be seen to stem from the acting out of personal 
difficulties. These are typical psychiatric problems: the 
latent psychiatric problem becomes manifest on careful 
examination of the patient, 

Moreover, we know in general terms what becomes of 
this minority of adolescents who do not resolve their 
problems. They confront us daily as adult psychiatric 
casualties or character disorders. No one would suggest that 
these are “few” in number. A majority of them should 
have been detectable in adolescence, when the prognosis 
would have been more hopeful. Is it only in medicine and 
in surgery that early treatment is considered important ? 

The disturbed children and adolescents of to-day, left 
untreated, become the parents of a fresh generation ot 
disturbed children. In this spiralling family disorder one 
must attempt to treat the problems of the disturbed family 
before the children become parents in their turn. Here 
prophylaxis and treatment coincide: here is one way of 
obtaining more of the good family environments referred 
to in your leader. Adolescence, a phase of development 
and change, provides a particularly favourable opportunity. 
This opportunity is missed if all symptoms and distress 
signals are dismissed as “just adolescence” and nothing 
more. 

Child-guidance clinics are available for younger children, 
and a variety of out-patient departments and psychiatric 
hospitals offer services for adults. et facilities for the 
clinical investigation and treatment of adolescent psychiatric 
problems are negligible. Many disturbed adolescents are 
very glad to use professional help when they can get it, 
provided it is presented to them in ways which make contact 
with their needs. But the handful of clinics which do 
provide an out-patient service especially for adolescents are 
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quite unable to cope with the demand, so that even in 
London such help is not available to those who need it. 

There is a corresponding lack of specialized in-patient 
units for the more severely ill patients. Few tasks can be 
more difficult than that of finding full appropriate care and 
treatment for a suicidal 15-year-old. Grossly disturbed 
adolescent patients, in need of intensive specialized treatment, 
are at present inappropriately placed (as they always have 
veen) in the adult wards of mental hospitals, in mental 
deficiency hospitals, in schools for maladjusted children, or 
in their own overburdened homes. 

The resolution of serious human problems cannot be 
attained without expending a good deal of time and 
trouble. Such work is therefore expensive in terms of 
establishment. Yet, by contributing to mental health, 
and helping to avert mental illness in adult life, it can be 
both economic and economical. Moreover, we cannot 
in 1960 rest content with standards of mental] health 
which fall seriously below our standards of physical 
health. It is surely symptomatic of low standards of 
mental health that so many doctors, administrators, and 
members of the public should habitually write off so 
much incipient neurosis, and character disorder, and 
even psychosis, as “ just adolescence.” 

It is urgently necessary that each region in the 
National Health Service provides a full range of 
psychiatric services for adolescent patients. The British 
Medical Journal should not be content to advocate 
remote social measures while clinical services remain so 
inadequate and so neglected.—I am, etc., 


Adolescent Unit, DUGMORE HUNTER. 


Tavistock Clinic, 
London W.1 


Accidental Arsenical Poisoning 


Sir,—In drawing attention to possible poisoning from 
arsenical pessaries, Dr. C. Grant Nicol (August 6, p. 467) 
is presumably referring to the development of arsenicei 
encephalitis as a complication of treatment with organic 
arsenical preparations. Such encephalitis, where peri- 
vascular areas of necrosis are associated with capillary 
haemorrhage, have been reported on previous occasions, 
classically following intravenous administration for 
syphilis but also when given orally for colitis. It is 
thought that the toxic factor is unlikely to be arsenic 
itself. In the case of accidental arsenical poisoning 
(July 16, p. 240) death was due to the absorption of a 
toxic amount of organic arsenic and there was no evi- 
dence either at post-mortem or at microscopical exam- 
ination of encephalitis. The distinction between the two 
forms of poisoning may be slight, but is important, 
especially as in the latter the estimation of arsenic in the 
organs affords diagnostic proof, in the absence of which 
the true cause is open to conjecture. A report on the 
subject is in the process of preparation.—I am, etc., 


St. George’s Hospital Medical School, D. A. L. Bowen. 
a 2 


London, S 


Potassium Perchlorate in Thyrotoxicosis 


SiR,—We were interested to read your leading article 
(August 13, p. 517) on the use of potassium perchlorate 
in the treatment of thyrotoxicosis. We think, however, 
that your statement that with perchlorate there is a 
“long duration of suppressed thyroid function after 
cessation of treatment” is te some extent misleading. 
Our observations, in fact, si:owed that thyroid function 
was completely suppressed for only two or three days 
after stopping perchlorate, thyroid uptake thereafier 


gradually reverting to the pretreatment level during the 
subsequent four to nine days.! These results were based 
on continuous measurement of thyroid uptake during the 
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course of an hour after daily intravenous doses of 3°]. 
Typical results are shown in the Figure.-—We are, etc., 
A. W. G. GOOLDEN. 
Hammersmith Hospital and J. R. MALLARD. 
Postgraduate Medical School of London. 
REFERENCE 
a ., A. W. G., and Mallard, J. R., Brit. J. Radiol., 1958, 


Causes of Pernicious Anaemia 


Sir,—I was interested in your leading article (July 23 
p. 282) on causes of pernicious anaemia. Mortality rates 
for pernicious anaemia in England and Wales are not 
broken down into counties, but I have mortality figures 
for Cornwall for the 20-year span 1938-57 in local- 
authority areas. These details have been collected from 
the local offices of the registrar of births and deaths. 
The number of deaths in some of the areas is very 
small, so in the table I have given the figures in health 
areas (for administrative purposes Cornwall is divided 
into seven health areas, each comprising three or four 
local authorities, with a combined population in five 
areas of 50,000 and in two areas of 25,000). Com- 
parability factors are not available for the 20 years 
under consideration, so a correction has been made by 
expressing pernicious-anaemia deaths as a percentage 
of deaths from all causes. 

E. Scott’ shows that in the survey conducted by the 
College of General Practitioners the general pattern 
of incidence decreases from north-west to south-east, 
and suggests, amongst other possible explanations, 
geological ground structure. I have felt for some time 
that geological ground structure plays a part in the 
irregular pattern of mortality rates for Cornwall. 

In certain parts of the world cattle and sheep are liable 
to suffer from a wasting disease known by a variety of 
names according to the country—sickness (Florida), naku- 
ruitis (Kenya), and pining (in the Cheviots, Hebrides, 
Dartmoor, Cornwall, and certain other areas of the British 
Isles). The disease in sheep is associated with anaemia and 
characterized by lethargy, loss of weight, watering of the 
eyes, and progressive weakness. If put on lowland grass 
they are up on their feet again in 48 hours and able to 
walk back to the moorland in two weeks. In cattle 
symptoms are not so marked, being limited to failure to 
grow and put on weight and a depraved appetite, picking 
up sticks, bones, and stones to chew. Goats are also affected, 
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but not horses—that is, only ruminants, The disease was 
for some time supposed to be due to lack of iron, since 
it could be cured or prevented by giving the animals a 
salt-lick containing limonite (brown haematite). “Some 
samples of limonite, however, had no effect and it 
was obvious that iron alone was not the curative agent. 
A series of experiments by Underwood and Filmer’ in 
Western Australia showed that the active agent was cobalt, 
an impurity found in most samples of limonite. These 
workers also showed that excess cobalt given to animals 
Stimulates the production of red cells so markedly that 
polycythaemia ensues. Oral administration of cobalt is 
more effective than parenteral, indicating that the beneficial 
effect is at least partly exerted by changes in the intestinal 
flora.° 

In Cornwall, pining occurs on the granite soils of 
St. Austell Moor and Bodmin Moor, and also on the slate 
shale of the Camelford area. A. W. Patton, of Rough Tor, 
has done much work on pining in sheep, and I am indebted 
to him for the following notes. 

When Mr. Patton took the Duchy Farm at Rough Tor. 
Camelford, 28 years ago, he was warned that sheep would 
not survive on moorland grass for more than three or four 
months. In consequence, he took an additional farm nine 
miles away which was on cellas (slaty clay). By putting 
his ewes down at his farm for two or three months before 
lambing and returning the lambs to the farm two or three 
times a year he managed to keep them fit and free from 
pining. In 1945 a test was made at Rough Tor. Two groups 
of 20 lambs were treated to remove worms and branded 
into groups A and B. All were weighed. Group A were 
given a drench of 7 mg. of cobalt in cobalt chloride weekly 
for two months. Group B acted as controls. When weighed 
again after two months, average increase in weight in 
Group A was 32 lb. (14.5 kg.), and in Group B !2 Ib. 
(5.4 kg.). Nineteen of the 20 lambs in Group B died before 
three months had passed ; the twentieth was then drenched 
with cobalt and recovered. A further experiment was carried 
out in 1946 on two groups of lambs in adjoining fields. 
One field was treated with 2 lb. (0.9 kg.) of cobalt sulphate 
plus superphosphate per acre. The gain in weight of the 
lambs in the untreated and treated pastures was 15 and 
45 lb. (6.8 and 20.1 kg.) respectively. 

It is now known that pining occurs in areas where the 
cobalt content of the soil is less than 0.5 per million, but 
the type of vegetation also plays a part. All grasses absorb 
cobalt to some extent, but the element is chiefly absorbed 
by rye, timothy grass, and clover. 

The pattern of distribution of deaths in Cornwall 
over 20 years (see Table) is of great interest in that the 
variations are so large. In the seven health areas we 
find that three have rates of 50% above the mean for 
the county—namely, Area IV (St. Austell), Area V 
(Bodmin), and Area VI (Camelford—Launceston). These 





areas cover the China clay area, the Bodmin Moor, and 
the Camelford slate area, the area of the county where 
pining of sheep is known to occur. The picture remains 
fundamentally the same if rates are plotted in the two 
10-year spans 1938-47 and 1948-57.—I am, etc., 


Mawnan, Ni. Falmouth, E. R. HARGREAVES. 
Cornwall. 
REFERENCES 
' Scott, E., J. Coll. Gen. Pract., 1960, 3, 80. 


* Underwood, G. J., and Filmer, J. F., Aust. Vet. J., 1935, 11, 84. 
. sag ee and Widdowson, E. M., Ann. Rev. Biochem.. 


Dietary Deficiency in Vitamin B,, 

Sir,—Drs. Martin S. Bourne and Samuel Oleesky 
raise some interesting points around their case of 
vitamin-B,, deficiency (August 13, p. 511). The 
challenging problem is that of why some vegans do not 
develop signs of lack of this vitamin. I have in mind 
the case of a girl of 12 who is a life vegan, a true 
human herbivore in fact. From birth the only animal 
food of any kind which she has had was her own 
mother’s milk, from which she received nourishment 
for the first 2 years and 8 months of her life. The 
child is normally developed physically and mentally and 
has managed to avoid all the common infections of 
childhood. 

Cyanocobalamin is singular among the vitamins in 
so far as it is produced only by micro-organisms present 
in soil, water, and the gastro-intestinal tract of certain 
animals. Some herbivores obtain their supplies of it 
from that which is synthesized within their own bowels 
by saprophytic bacteria. This does not normally occur 
in human beings, but under the prevailing alimentary 
conditions in the vegan bowel, where the different food 
intake may encourage an altered equilibrium of 
intestinal flora, such a synthesis may occur. E. coli is 
one bacterium which not only does not produce its own 
supplies of vitamin B,, but is dependent for its supply 
on external sources. It may be that this organism is 
relatively more rare in the alimentary tract of vegans, 
a factor which could disturb the normal balance of 
microflora in favour of the above suggestion.—I am, 
Ct., 

Manchester, 19 S. G. JEFFs. 

Sir,—On the eve of going to discuss this subject at the 
International Vegetarian Congress in Hanover and 
Hamburg next week I read with great interest the medical 


TaBLe I.—Mortality in Cornwall from Pernicious Anaemia and all Causes by Local Authority Areas, 1938-57. 
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| Pernicious Anaemia | Annual Death Rate from 
| Average ,—— some a = Pernicious Anaemia 
District | Annual | Average | Death Deaths Annual |Expressed as Percentage 
Popula- | “Annual Rat 1938-57 Rate per |_of Average Annual 
tion Deaths | Per 1/000 . 100,000 | Death Rate (All Causes) 
e Area I } a 
Penzance M.B., St. Ives M.B., St. Just U.D., W. Penwith R.D. 50,483 | 729 14-44 36 36 | 0-25% 
Area | H 
Helston M.B., Camborne-Redruth oe Kerrier R.D. .. 61,296 873 | 14-24 63 | 5-1 | 0:36°% 
Area | | | | ek 
Falmouth M.B., Penryn M.B., — City, Truro R.D. 59,565 808 | 13-56 44 | 3-7 | 0:27% 
alV | | 
1 - "Ne uay U.D., St. Austell U.D., | | | 
ees & — 58,077 | 777 | 1338 | 94 | 84 061% 
Area aV | } | | 
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memorandum by Drs. Martin S. Bourne and Samuel 
Oleesky (August 13, p. 511) about a woman suffering 
from dietary deficiency of vitamin B,, although con- 
suming some animal protein in eggs, milk, cheese, and 
fish. Their findings on this patient resemble, in a rather 
milder degree, those reported by my colleagues and 
myself in a group of about 160 vegans who had not 
consumed any animal protein for a year or more. Their 
patient may have been on the vitamin-B, ,-deficient diet 
for a considerable time if she resembled the vegans who 
began to show definite signs of deficiency only after two 
or three years on the diet. It would have been useful to 
have known her serum B,, level. This level has proved 
of value in assessing the vitamin-B,, status in vegans 
and in vegetarians. Recent unpublished results indicate 
that subnormal serum B,, levels may occur in a few 
vegetarians consuming too little dairy produce and also 
in an appreciable fraction of the general population. 

This raises the question of dietary sources of vitamin 
B,,. Most vegetable proteins contain negligible 
quantities of it, as Bourne and Oleesky state. We are 
investigating here certain possible sources of the vitamin 
in edible vegetables, some of which apparently may 
contain significant amounts of B,, under suitable 
conditions of cultivation. In the meantime we are 
experimenting with the vitamin-B,, fortification of 
processed vegetarian foods in general use. We find that 
nutmeats, yeast, and vegetable extracts and other 
vegetarian foods can be made equal in B,, content to 
the flesh food products they are replacing. Some of the 
fortified products are already on the market and others 
should follow soon. This fortification has the advantage 
of providing known amounts of the vitamin, since the 
foods are being tested at intervals. On the other hand, 
samples of flesh food products and of eggs, milk, and 
cheese can differ greatly in their B,, content, some being 
quite rich and others quite poor sources. These 
differences are hidden from the consumer, who may 
without realizing it be consuming a diet quite low in 
vitamin B,,. There is something to be said for estab- 
lishing a B.M.A. standard for the vitamin-B,, content 
of processed foods, especially those being consumed by 
infants, who are more susceptible to vitamin-B,, defici- 
ency. Such a standard might be on the lines of the other 
B.M.A. standards for B vitamins, except that it should 
be based not on total or non-fat calories but on protein 
calories. 

The world food problem is causing increasing 
attention to be paid to vegetable proteins for replacing 
scarce and more expensive animal proteins. The role of 
vitamin B,, in regard to improving the biological value 
of vegetable proteins is still far from completely under- 
stood. It may be more important, or less important, 
than some people think. However, until we are certain 
one way or the other it is surely a wise insurance policy 
to fortify with vitamin B,, vegetable proteins intended 
for the large-scale replacement of animal proteins (leaf 
protein is a topical example). In this respect findings on 
a few vegans or vegetarians or others on low vitamin 
B,. dietary intakes may well help in the treatment of 
world-wide protein malnutrition. 


Vegetarian Nutritional Research Centre, 
Watford, Herts. 


F. WOoKEsS. 
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Intra-articular Steroids 


Sir,—Your wisely written leading article (July 2. 
p. 42) and the original articles that have appeared in 
your columns during the past year have aroused interest 
in the use of intra-articular steroid therapy in medical 
practice. It is nearly 10 years since I first injected corti- 
sone. into the joints of my rheumatic patients. It is a 
good way to reduce joint swelling and relieve pain and 
stiffness in patients suffering from rheumatoid arthritis 
and degenerative joint disease. The risk of joint damage, 
although rightly pointed out in your columns, is in my 
Opinion very small. The risk of local staphylococcal 
infection is definite, although happily in my personal 
experience its frequency has not been greater than that 
reported by Hollander. 

My clinical impression is that in osteo-arthritic joints 
it alone might relieve the presenting disability and reduce 
or even obviate the need for physiotherapy. In the 
patient suffering from rheumatoid arthritis an intra- 
articular injection into the one or two of the most 
swollen or painful joints may enable the dose of systemic 
steroid needed to suppress the disease to be appreciably 
reduced. Often local intra-articular cortisone may be 
combined successfully with systemic gold therapy. 

In the last six months I have treated 50 patients with 
intra-articular methyl-prednisolone (‘‘ depo-medrol,” 
Upjohn). Of these, 18 were suffering from rheumatoid 
arthritis, the knee being affected in 10 cases, the wrist 
in three, the elbow in three, and the shoulder in two. 
There were 32 patients with osteo-arthritis; in eight 
cases the thumb base was injected, in nine cases the 
terminal joints of the fingers, in eight cases the knee, 
and in three cases the ankle. 

I feel certain that the clinical results have been better 
than those with any other preparation that I have pre- 
viously used. There have been no unpleasant local 
reactions, and, what is more important, the need to 
repeat the injection, especially in the osteo-arthritic 
joints, has been appreciably reduced—the drug appears 
to be more potent, and the local action more prolonged. 
I shall be interested to know if these experiments from 
clinical practice are confirmed by “controlled” 
experiments.—I am, etc., 


London, W.1. FRANCIS BACH. 


REFERENCE 
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Hypnotic Treatment of Asthma 


Sir,—It is a pity that the paper by Dr. Griffith 
Edwards on the hypnotic treatment of asthma (August 
13, p. 492) contains so little information as to his method 
of treatment under hypnosis, while it contains so much 
excellent information on the evaluation of actual 
physical alteration in ventilation. Although it was 
suggested to patients that they would improve gradually, 
the method of doing so describes “ forceful ” suggestion 
under hypnosis. This technique will produce conflict 
in the minds of many patients. The impression is also 
given that hypnotic sessions with each patient took place 
at least once daily, if not more often. 

Both of these factors would have an adverse effect 
on the efficacy of any form of treatment under hypnosis 
for this condition. Any anxiety manifested on the part 
of the hypnotist will produce a corresponding anxiety 
in the patient. Although the hypnotist must appear 
completely confident (and may, in fact, believe himself 
to be so), it is not uncommon that he reveals his anxiety 
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or desire for the patient to recover, either by attempting 
to obtain more improvement in one session than is 
attainable in the subject or by hypnotizing the patient 
too frequently. The patient becomes aware of this 
anxiety for a rapid response to hypnosis on the part 
of his physician. He feels there is something the matter 
with him because he is not doing as well as he ought. 
In other words, he has become anxious because he 
cannot respond in the way he has been told to expect. 
For this he can blame the failure of the physician, the 
hypnosis, himself, or the condition itself. The situation 
has now arisen whereby he can respond only partially 
or not at all to further direct suggestion under hypnosis ; 
or possibly, because he wishes to please the hypnotist, 
he may effect subjective improvement either with or 
without evidence of objective improvement of his illness. 
It would appear from the description of the cases 
presented by Dr. Edwards that, in his natural anxiety 
to produce a remission in his seriously ill patients, he 
has produced the very unsatisfactory situation outlined 
above. The further criticism must be made that he 
deliberately limited his hypnosis to direct forceful sug- 
gestion without the benefit of psychotherapy. This will, 
of course, account for his poor results with hypno- 
therapy, and it in no way invalidates what he calls the 
* optimistic ” claims of skilful hypnotists in the quoted 
literature, whose methods of treatment must not be 
compared with those used by himself.—I am, etc., 


Kings Langley, Herts. MARTIN BLOOM. 


Oral Contraceptives 


Sir,—Dr. Alistair French (August 20, p. 602) quotes 
from a statement on oral contraceptives by the Family 
Planning Association’s Medical Advisory Council 
(July 30, p. 380), with reference to the ovarian biopsies 
obtained from women who, after using norethynodrel 
as a contraceptive for some time, wanted to be sterilized, 
and were always sterilized during the last two weeks of a 
cycle. Dr. French points out that as the wording implies 
that these. sterilizing operations were to provice 
immunity from conception, they were unlawful if 
performed in the United Kingdom. 

In fact, the women in question were volunte :: in a 
trial in Puerto Rico where the sterilizing operatio..s were 
performed, and the report of these cases! was merely 
part of the scientific evidence on the use of oral con- 
traceptives considered by the F.P.A. Medical Advisory 
Council. I need hardly say it is no part of the policy 
or functions of my association to advise practitioners on 
the legality or otherwise of sterilization —I am, etc., 

R. C. ELSTONE, 


General Secretary, 


London, S.W.1. Family Planning Association. 
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Doctors’ Letters 


Sir,—I am completely in agreement with Dr. John 
Fry (July 30, p. 384). Practitioners have every right to 
expect letters from hospitals. None the less, as Dr. 
W. M. Philip pointed out (August 13, p. 540), hospital 
management committees quite frequently do not provide 
adequate secretarial assistance. 

The average consultant in a provincial hospital sees 
a great many patients in out-patients, has a large number 
of beds in his care, and, if he is a surgeon, he performs 
many operations each week. In all these matters it is 


absolutely vital that good letters should be written 
proreptly and that notes should be kept at as high a 
standard as possible. 

Indeed, when there is frequently a shortage of house 
officers a good secretary, devoting her time to a depart- 
ment or consultant, is one of the most important people 
in the medical team. To some extent she can help 
overcome the difficulties of insufficient junior staff. 
Indirectly she may save management committees large 
sums of money in damages awarded against them when 
there is litigation, for the amount of damages awarded 
tends to be higher if the notes are inadequate. I am sure 
that business men would not tolerate these conditions. 
Of course there are difficulties in getting good secretaries. 
This, however, would be overcome if they were better 
paid.—I am, etc., 


Newport, Mon. 





ARTHUR WILLIAMS. 


Sir,—I cannot agree with Dr. Kenneth Lancer’s letter 
(August 13, p. 540) that “lack of time and staff” are 
adequate reasons for not writing to family doctors about 
their patients seen in the casualty department. Apart 
from any discourtesy, if a patient has attended a casualty 
department and then goes to his family doctor instead 
of returning to the casualty department (and some 
patients without doubt do this), not only is the family 
doctor unaware of the diagnosis and treatment at 
hospital but the casualty officer has been found to be 
negligent in these circumstances. ! 

May I suggest to Dr. Lancer a simple remedy for 
his present “ physical impossibility” of writing letters 
as a casualty officer. There should be in his department, 
as there are in many casualty departments, a printed 
letter stating that the patient has attended the depart- 
ment, and all that need be filled in are the date, patient’s 
name, diagnosis, treatment, and results of investigations. 
I am sure it would not take more than 15 to 20 seconds 
to fill in five lines with one or two words per line. This 
need apply only to new patients and to old patients if 
there is any radical change in treatment. Dr. Lancer 
does not state how many of the 157 patients attending 
the department per day, or the 50 he sees himself, are 
new patients: In the department I worked in as a 
casualty officer approximately 50% of the attendances 
were new patients. This would mean that Dr. Lancer 
would have to fill in about 30 forms per day, which 
in all should not take more than 15 minutes. As well 
as being courteous and supplying the family doctor 
with a better service, by writing to the family doctor he 
can refer to the latter a number of cases who need 
further medical treatment but who are not casualty 
problems. In my series? 11% of new patients were 
referred to the family doctor for follow-up treatment. 
This, of course, cuts down the number of attendances 
in the casualty department, and Dr. Lancer will prob- 
ably find that, by writing letters, instead of working 
longer hours he, in fact, works less.—I am, etc., 

King’s College Hospital, LIONEL FRy. 


London, S.E.5. 
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Sewage in the Sea 
Sir,— 


* The function of an Institution is to be conservative, to 
act as a brake on the hot-headed enthusiasm of innovators 
and iconoclasts, to number among its members a hard and 
trustworthy core who still believe that the earth is flat. This 
is well understood by the Royal Academy, the B.M.A., and 
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other reputable bodies.” 
1960.) 


Although the context of Mr. Ellis’s remarks makes it 
clear that they are not to be taken too seriously, the 
performance of the Association and the Journal on 
“sewage in the sea” gives grounds for believing that 
the counterpart of the “hard and trustworthy core” 
exists in the Association and exerts an undue influence 
on its policy. 

The Annual Representative Meeting of this year 
discussed the Medical Research Council’s report! on a 
piece of scientific research, carried out by the Public 
Health Laboratory Service, into—among other things— 
the health risks of bathing in sewage-polluted sea water. 
On this report the meeting passed a resolution? which, 
even in its wording alone, must be one of the most 
extraordinary ever approved by a learned society: 


“ That this Representative Meeting is flabbergasted with 
the complacency of the Committee of the Public Health 
Laboratory Service regarding the disgusting state of certain 
beaches, and urges Council to take whatever steps they can 
to remedy this matter.” 


This resolution was passed even after Dr. W. H. N. 
Angus, its mover, had revealed the approach of the 
Southampton Division and of himself to scientific 
research in the following terms: 


“ . . his Division did not dispute the facts of the report, 
but it was disturbed about the conclusions drawn from the 
facts and deprecated the air of complacency which the 
conclusions had engendered. . . . The public are not going 
to be hoodwinked by pathological techniques and blinded 
by statistics when they wade in this faecal flotsam.” 


Then there is the letter of Dr. J. Cantor (July 16, 
p. 228), who writes: “ The position would appear to be 
in actual fact perfectly straightforward, as anyone who 
practises in or near the most polluted areas will confirm 
—namely, that bathing in polluted water carries with it 
a very definite risk of throat, ear, and eye infections, 
not to mention the risk of contracting the more serious 
infections.” His letter stands unchallenged in the place 
of pride, which you, Sir, chose to give it, at the head of 
the correspondence column. No one has asked whether 
he has compared his experience with that of practi- 
tioners in inland towns where the population bathe in 
swimming pools which would satisfy exacting bacterio- 
logical standards. No one has asked whether he has any 
bacteriological evidence that the infections he quotes 
were of faecal origin. No one has directed his attention 
to the extensive American studies, quoted in the Medical 
Research Council’s report,! which “showed that more 
minor illness occurred in bathers than in non-bathers 
irrespective of the bacterial quality of the bathing 
water.” 

Finally, and most surprisingly, there is Dr. J. D. Kershaw 
(July 30, p. 385), who asserts that, “lack of evidence [that 
sewage pollution spreads disease] may be due tc the diffi- 
culty of gathering it.” Dr. Kershaw must know that the 
classic water-borne disease is typhoid fever, and further, 
that in the words of Dr. Brendan Moore,’ chairman of the 
Public Health Laboratory Service Committee, “The only 
important water-borne disease known to occur in this country 
is typhoid fever.’ He must know that, while there has 
recently been an enormous increase in the pollution of 
beaches and in sea-bathing, the yearly number of cases of 
typhoid fever in England and Wales over the past eight 
years has been less than 200. He must know that an 
outbreak of typhoid fever, or even a single case, prompts 
his epidemiological colleagues up and down the land to 
investigations so detailed that they are equalled only by a 
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case of smallpox, and that the source of infection is not 
infrequently traced. In face of this has he so little faith 
in his colleagues’ skill that he really believes that their 
failure to trace even one case of typhoid to bathing in 
polluted sea-waters is due to the difficulty of gathering the 
evidence ? Would he not agree that the most likely explana- 
tion is that the evidence is not there to gather ? 

Dr. Kershaw proceeds to quote an incident in which 11 
cases of typhoid fever were infected from a common source. 
Ten of these cases had apparently been infected by eating 
cockles and one had “ bathed near the sewer outfall” and 
presumably not eaten cockles (although he does not say 
so explicitly). Dr. Kershaw continues, “It is impossible to 
escape the conclusion that this outbreak showed that enteric 
infection can be spread by sewage contamination and even 
by bathing in contaminated water.” The spread of typhoid 
by shellfish is not in question, but does Dr. Kershaw really 
intend to throw doubt on the findings of the Medical 
Research Council’s report on the basis of this single case, 
which he has not even published in detail? If not, what is 
the purpose of quoting it in this context ? 

The policy which the Association appears to be spon- 
soring is based partly on the misconception that hygiene 
and sanitation can be equated with cleanliness. Dr. Angus* 
again provides the key quotation, “ After all, cleanliness is 
public health.” Your annotator falls into the same error ; 
after reviewing the Medical Research Council’s report, which 
stated that the risk to health could for all practical purposes 
be ignored, he writes patadoxically, ““ A pronouncement by 
the Medical Research Council condoning such grossly 
insanitary conditions makes strange reading ” (my italics). 

Hygiene and sanitation have as their aims the prevention 
of disease and have nothing essentially to do with cleanliness. 
Cleanliness happens in some circumstances to serve their 
end, but it is not an end in itself. If it were shown that in 
other circumstances dirt served their ends it would be 
adopted with equal vigour. The lay public may be excused 
their confusion in this matter because in local government 
administration it has been found convenient to place under 
the control of the medical officer of health functions which 
are related more to cleanliness than health. (How many 
practitioners, even of clinical medicine, are able to practise 
their profession “ pure”?) One does not, however, expect 
the confusion to percolate a professional journal serving 
practitioners of preventive medicine. 

Many of these practitioners were in no way surprised by 
the report of the Medical Research Council. They received 
the findings rather as confirmation of conclusions which, 
through ordinary epidemiological experience, they had 
reached—and acted upon—previously. There are many 
good reasons for agitating for the cleansing of beaches, but 
on present evidence health is not one of them. Those who 
from within the profession, and without a vestige of 
supporting evidence, are conducting a campaign of denigra- 
tion of the Medical Research Council’s findings should study 
their motives. Are they not based largely on annoyance 
that the Medical Research Council has authoritatively and 
publicly questioned their right to play the old medical game 
of shaking the shroud in the faces of laymen ? 

To ask the Council of the Association to act on the 
“* flabbergasted ” resolution and on the “considerable 
alarm ” addendum passed by the Annual Representative 
Meeting is to ask them to abandon professional integrity 
and give advice which flies in the face of existing 
scientific evidence. I hope that they have the con- 
stitutional power and the courage to overrule the “ hard 
and trustworthy core.”—I am, etc., 

Great Yarmouth. K. J. GRANT. 
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Treatment of Choriocarcinoma with Cytotoxic Drugs 


Sir,—I read the article (August 6, p. 426) on treatment 
of six cases of choriocarcinoma by a combination 
of methotrexate and 6-mercapto-purine with interest. 
Without wishing to detract in any way from the 
courageous attack on this very lethal tumour by Drs. 
K. D. Bagshawe and Janetta M. McDonald, I would 
like to raise certain points. 

Chorionic tumours, even more than other tumours, 
vary greatly in their degree of inherent malignancy. 
Different categories are described—e.g., invasive 
mole, “intrinsic” chorionepithelioma, chorioadenoma 
destruens, and choriocarcinoma—but, as Willis suggests, 
there is probably a continuous gradation in malignancy. 
The difficulties in histological diagnosis are well known, 
and even perfectly benign moles may exhibit deep inva- 
sion of the uterine muscle and invasion of veins. The 
gonadotrophin titre, also, may persist at a raised level 
several months after expulsion of a mole, whose 

ehaviour in other respects appears quite benign.’ There 
are occasional reports of regression of metastases after 
treatment of the primary lesion alone,? and my gynaeco- 
logist colleagues have told me of such cases in their own 
practice. A case that I treated over two years ago may 
be of interest. 


A woman of 20 had a miscarriage in December, 1957, in 
the third month of pregnancy, due to hydatidiform mole. 
In January, 1958, the Hogben test for gonadotrophic hor- 
mone was positive at a dilution of 1 in 300. She was 
allowed to go home, but soon afterwards she was readmitted 
with a history of abdominal pain and small haemoptyses. 
On March 3, 1958, exploratory laparotomy showed infiltra- 
tion of the broad ligaments and pelvic mesocolon by 
numerous haemorrhagic deposits. There was a_ large 
purplish mass beneath the peritoneum on the posterior 
abdominal wall, at the level of the sacrum. A portion of 
this taken for section showed clot with syncytial tissue. It 
was regarded as choriocarcinoma. X-ray of chest showed 
several rounded opacities in both lung fields. Films taken 
at intervals of a week or two showed these to be increasing 
in size. 

It was decided to start treatment by x-irradiation of the 
lower abdomen and pelvis, in the first place. I was prepared 
to go on and treat the chest metastases by thoracic x-ray 
“ bath ” technique, if necessary. Treatment was commenced 
on March 24, 1958, by a single large anterior field, 15 by 
20 cm. (Technical factors: 250 KV, HVL 1.5 mm. Cu; 
50 cm. FSD). At this time the patient’s condition was 
rapidly deteriorating. She was losing bright blood P.V.., 
there was diffuse rigidity of the lower abdomen, and some 
fixed flexion of the left hip due to spasm of the ilio-psoas 
muscle (invaded by tumour deposits), and she was coughing 
up small quantities of blood. The course of treatment was 
completed on April 16, a dose of 2,500 r being delivered to 
anterior and posterior fields, the through and through 
tumour dose being of roughly the same order. 

During and following treatment the uterine bleeding 
diminished, became brown, and finally ceased. The abdo- 
minal rigidity and spasm of ilio-psoas gradually passed 
off. X-ray of chest on the last day of treatment showed 
disappearance of some opacities, and shrinkage of others. 
By May, 1958, the patient was up and walking about 
normally, there were no abnormal signs in pelvis or abdo- 
men, and x-rays showed further shrinkage of pulmonary 
opacities. Aschheim-Zondek test was negative in dilutions 
of 1/10 to 1/50. 

The patient has remained well since apart from occasional 
fits (she has been subject to epileptic seizures since the age 
of 15). X-rays of chest showed disappearance of all 
metastases, except for one small shadow at left apex still 
visible as late as April, 1959. By January, 1960, x-ray of 


chest was completely clear. 
she was in excellent health. 


There can be no question that this patient had a highly 
malignant choriocarcinoma. Treatment directed to the 
primary tumour (the uterus was not removed) and pelvic 
metastases was followed quickly by regression of all 
signs of Visease in the treated area. The pulmonary 
deposits also diminished concurrently, but took longer 
to clear altogether ; these could not have been influenced 
directly by the abdomino-pelvic irradiation. 

What can one conclude from this experience ? Chorio- 
carcinoma of the uterus is reputed to be an extremely 
radio-sensitive tumour. (Oddly enough, it is hardly 
mentioned in the four main standard textbooks of radio- 
therapy published in England, and I have not had oppor- 
tunity to search the literature.) Sceptics may argue that 
regression would have taken place spontaneously in this 
case, but the concurrence with radiotherapy would seem 
a remarkable coincidence. 

Ablation of the primary tumour and the ovaries 
(whether by surgery or irradiation) seems to be followed 
in some cases by regression of metastases—as though 
these had not a completely autonomous viability, but 
were perhaps, in some sense, “ hormone-dependent.” 
Of the six cases reported, hysterectomy and oophor- 
ectomy was performed in three out of five cases who 
survived. Credit for control of the disease in the 
remaining two cases can only be given to the cytotoxic 
drugs—and most convincingly in Case 5. 

I hope the authors will not take this comment as 
grudging or hypercritical of their therapeutic efforts. 
But I would make a plea that the potential value of 
radiotherapy should not be overlooked in this desperate 
condition, in which the dangers and discomforts of drug 
treatment are clearly considerable.—I am, etc., 


Radiotherapy Department, D. K. SAMBROOK. 
Swansea Hospital. 


When !ast seen (in July, 1960) 
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Meigs’s Syndrome 

Sir,—Dr. Peter A. Emerson (August 6, p. 467) once 
again suggests that a pleuro-peritoneal opening is 
responsible for the hydrothorax in Meigs’s syndrome. 
He ignores clinical evidence: for aspiration of the 
hydrothorax may lead to complete disappearance of the 
pleural effusion, even though in the same case the 
ascites recurs despite repeated tappings. This was a 
striking feature in Lawson Tait’s case,’ the first to be 
treated successfully by ovariotomy, and in a case 
recently reported by me.” Nor is the suggestion of a 
one-way valve-like communication between the two 
cavities acceptable. Cowan and his colleagues,* using 
radioactive colloidal gold (*°*Au), have demonstrated 
the existence of a pathway from pleural to peritoneal 
cavity as well as in the opposite direction. The per- 
centage dosage of isotope delivered to the opposite 
cavity excluded the possibility of a direct communica- 
tion, since the amount transported was not proportional 
to the volume of fluid in each cavity. Dr. E. W. Emery 
and I have recently confirmed this experiment, using a 
different tracer. Furthermore, simultaneous estimation 
of the concentration of the tracer in the bloodstream 
does not point to this route as a likely means of transfer. 
Some form of rapid lymphatic transport across the 
diaphragm is therefore the only possible route; it is 
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rapid, for tracer injected into the pleural cavity appears 
in the ascitic fluid in less than 15 minutes. The anatomy 
of these transdiaphragmatic lymph paths is reviewed by 
Rubin and his colleagues.* The mystery, as Dr. Emerson 
says, is why hydrothorax is not present in every case of 
ascites ; One must postulate some functional or struc- 
tural abnormality of the usual lymphatic channels as 
the basic cause of this syndrome. 

Finally, I agree that Dr. E. Laidlaw Thomson’s case 
(June 18, p. 1866) cannot be accepted as an instance of 
Meigs’s syndrome. Meigs himself® * has laid down the 
following criteria for the diagnosis of the syndrome: 
(1) the tumour must be benign, solid, and of ovarian 
origin ; (2) ascites and hydrothorax must be present ; 
(3) removal of the tumour must be followed by dis- 
appearance of the effusions with no recurrence (my 
italics). 

Cases of ascites and hydrothorax associated with 
ovarian cysts or carcinoma come into the category of 
pseudo-Meigs’s syndrome, and do not necessarily fulfil 
the third of the above criteria. For similar reasons, one 
cannot agree to the “looser use of the term” to include 
pleural effusion complicating other causes of ascites 
such as liver cirrhosis. Plasma protein and electro- 
puoretic studies of the effusions in such cases may show 
abnormalities which are never present in the true 
Meigs’s syndrome.—I am, etc., 

London, W.1. H. E. REetss. 
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Cat Phobia 


Sir,—The paper by Dr. H. L. Freeman and Dr. D. C. 
Kendrick (Journal, August 13, p. 497) will be found most 
Stimulating by those interested in developing new and 
shorter methods for the treatment of neurosis. 

On technique: Wolpe’s method is based on the 
presentation of a graded series of stimuli, on each 
occasion keeping the anxiety response minimal. Non- 
anxious responses become associated with the stimuli ; 
the consequent breaking up of the phobic avoidance 
cycle can be likened to the reciprocal inhibition of 
the experimental psychologist. There is an alternative, 
though in some respects opposite, technique available.? 
Here the subject exposes himself to the phobic stimulus, 
but makes every effort to produce a maximum anxiety 
response within himself. He steadily concentrates his 
full attention on his anxiety sensations, and their physical 
concomitants, without making any effort to terminate 
them by “escape.” The intention, by analogy, is for the 
patient to build up a reactive inhibition to the anxiety 
response (subjectively experienced, after a few minutes’ 
unpleasantness, as a tendency for the mind to wander 
or a sense of irksomeness, even boredom). When finally 
he is unable to sustain concentration on his anxiety any 
longer, and his sensations or thoughts change, still in the 
presence of the phobic stimulus, what may be likened to 
a habitual inhibition of anxiety takes place. Repeated 
practice of such exercises can certainly relieve some 
phobics of their disability. 

If, in the reciprocal inhibition method, a certain 
amount of anxiety is in fact produced, but “ escape” is 
not taken because the patient feels she is not going to 


be overwhelmed, it may be that something akin to 
reactive inhibition is being generated there, too, and is 
perhaps one component of the improvement. This 
might well be the case in some of the instances Wolpe 
describes*; there the patient deliberately practises 
physical muscular relaxation as he is taken up the 
stimulus gradient. 

I have had successes and failures with both methods. 
Practitioners wishing to try behaviour therapy might find 
either method worthy of a trial if the other fails ——I am, 
etc., 

London, N.W.8. NICOLAS MALLESON. 
REFERENCES 
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* Wolpe, J., Psychotherapy by Reciprocal Inhibition, 1958. Stan- 
ford Univ. Press, Stanford, California. 


Imaginary Poverty 

Sir,—Dr. A. W. Beatson (August 6, p. 468) draws 
attention to two important symptoms which characterize 
severe depressive illnesses occurring especially in the 
involutional period. The first is the commonly encoun- 
tered delusion of poverty which may feature as part of 
the general self-depreciation and self-condemnation that 
these patients express. 

The second symptom occurs less commonly. This is 
essentially a delusion of immortality, a denial of the 
possibility of death, leading to the type of behaviour that 
Dr. Beatson describes. 

This is encountered in Cotard’s syndrome,' ? a variety 
of severe depression in which this delusion may occur in 
association with the characteristic nihilistic ones (délire 
de négation). 

Modified electroplexy produces a dramatic improve- 
ment in these severely depressed patients, who frequently 
gain a remarkable degree of insight into the various 
ideas they previously expressed.—I am, etc., 


Beckenham, Kent. ANTHONY D. ISAACs. 


' Cotard, J., Maladies Cérébrale, 1891. Paris. ' 
* Ey, H., Etudes Psychiatriques, 1954. Désclée de Brouwer, Paris. 


Child Psychiatry 

Sir,—Dr. A. K. Graf (August 20, p. 600) is anxious 
to discover why the field of child psychiatry does not 
attract more, and suitable, young men (and he does not 
mention women). Surely one of the reasons for the 
failure of young doctors to specialize in this field is the 
fact that they have been taught so little about it. Very 
few young doctors, when the time comes for them to 
decide upon their future in a particular branch of medi- 
cine, are in a position to know much about children at 
all—let alone their psychological aspects. Unless they 
have held a paediatric house appointment or have 
children of their own most people cannot be certain 
at this stage that they wish to devote themselves to 
children as a specialty at all. It is often only later, 
when already committed to general practice or another 
specialty, and his own children begin to make them- 
selves felt, that a doctor’s interest in the possibilities of 
this work may be aroused. 

I should like to suggest that this is a field in which 
far more use could be made of young married women 
doctors. With young families of their own they are 
very much in touch with the day-to-day problems of 
bringing up children, and actually experiencing many 
of them themselves. If it were not for the fairly 
rigorous training for the D.P.M., which includes a full- 
time (and wholly resident) year in a mental hospital, 
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many of these women might well like to take up this 
work in the capacity of part-time clinical assistants. 

Would it not be possible to devise some method of 
training these interested doctors at their local child- 
guidance clinics over a long period ? There they could 
observe the work of all the members of the department 
—the consultant psychiatrist himself, the psychological 
social workers, the educational psychologists, psycho- 
therapists, and speech therapists, and watch how they 
work as members of a team. If they are prepared to 
do this they may be considered at the end of a period 
of such attendance to be suitable candidates for further 
training, which should, if possible, be carried out in 
conjunction with weekly attendance at a G.P.s’ psychi- 
atric seminar, where such exists in the district. 

Unlike Dr. Graf, am not at all unbiased in this 
matter, for as the mother of three young children, and 
with no specialist qualifications, I wish that there were 
some way in which my interest could be canalized in a 
part-time capacity, and I know that many others in this 
position feel as Ido. I think that if some such scheme 
could be devised there would be many doctors with 
young families who might at least acquire a basis upon 
which to render themselves capable of doing some useful 
work in this understaffed and fast expanding field — 
I am, etc., 

Sutton Valence, Kent. 


B. K. ATTLEE. 


Sir,—In his letter (August 20, p. 600) Dr. A. K. 
Graf discusses the shortage of suitable candidates to 
child psychiatry. He specifically mentions the lack of 
suitable young men for this specialty: I would like to 
suggest that there is a potential source of candidates 
which has not been tapped. I am referring to women 
doctors who, having brought up their own families to 
the point where their children no longer require full- 
time attention, would like to do this sort of work if they 
were not daunted by the long training—not the least 
of the difficulties being the necessity for completing 
12 months’ whole-time work in a psychiatric hospital in 
order to qualify for the D.P.M. 

Perhaps it will be argued that such doctors should 
have done their hospital training before commencing to 
have their own families. But I suggest young doctors, 
male or female, rarely want to take up child psychiatry, 
because they have had no experience of children, do not 
understand children, and in fact are rather scared of 
coping with them, and it is not until he or she has been 
matured and trained by his or her own family that more 
confidence and know-how in handling children will be 
acquired and an interest in child psychiatry may develop. 

If the present training in child psychiatry could be 
modified so that it was possible for a candidate to take 
a paid half-time post in a psychiatric hospital and later 
in a child-guidance clinic, and if two years in such a 
post would be accepted as equivalent to one year in a 
full-time post for exam. requirements, then the married 
woman doctor with family and domestic ties might be 
prepared to enter this field—and who should be better 
versed in the “ family, educational, social, and cultural 
factors of childhood ” —I am, etc., 


Maidstone, Kent. 





FREDA REED. 


Corticosteroid Therapy 


Sir,—During the last few years much has been 
published relating to the advantages and hazards of 
therapy with cortisone. hydrocortisone. and the predni- 
steroids. The comparatively recent solution of the 


chemical problems involved in altering the steroid 
nucleus has added dexamethasone, triamcinolone, and 
methylprednisolone to the already considerable number 
of steroid preparations available for the physicians’ 
choice. Greater therapeutic ratio between desired 
action and unwanted side-effects is claimed for each of 
these preparations, but investigators, failing fully to 
substantiate these claims, have differed widely in their 
recommendations. It is apparent that the ideal all- 
purpose steroid of choice has yet to be presented to 
medicine. 

Hollander! has recently indicated that hydrocortisone 
or prednisolone is the best “ general purpose steroid ” 
but states that “a steroid can now be chosen which will 
best fit the need of a particular patient.” Neustadt? 
states that “only trial and case observation will enable 
the physician to determine which preparation will be 
the most useful in an individual patient.” That the choice 
of steroid is not important but may indeed be life- 
saving is illustrated by the following case report which 
confirms Neustadt’s? observations that “ occasionally one 
of the corticosteroids may show greater therapeutic 
advantages than the others in an individual patient.” 

The patient in question, a male aged 31 years, developed 
pemphigus vulgaris. He was treated with triamcinolone 
and later admitted to hospital. Following hospitalization 
he was given prednisone at a dosage of 35 mg. daily, which 
controlled the lesions but produced serious side-effects, 
including extreme moon facies and a weight-gain which 
caused him to wear a collar three sizes larger than normal. 
After three months he was hardly recognizable by his 
friends, and, due to the extreme puffiness of his face, experi- 
enced difficulty with vision. Following a second admission 
to hospital triamcinolone was again employed for a further 
period of three months in a dose of seven tablets per day. 
Side-effects did not abate, and a new complication appeared 
in the form of a soft down over the shoulders. 

As the corticosteroid drugs have greatly improved the 
serious prognosis of pemphigus vulgaris, a third preparation 
was tried in an endeavour to reduce the severity of side- 
effects. 6a-methylprednisolone was substituted at a dose 
level of seven tablets daily. Within a period of a few weeks 
all serious side-effects had disappeared, the patient had 
improved dramatically, and for the first time his condition 
was controlled by a corticosteroid at a dosage level which 
did not produce side-effects incompatible with employment 
or normal activity. After three months on this regime, 
the dose of methylprednisolone was gradually reduced. The 
patient returned to full employment and has been success- 
fully controlled for eighteen months with a dose which has 
now been stabilized at 8 mg. daily. Slight moon facies 
remains as the only visible side-effect of the treatment. 

I think it worthy that this case report be published 
in your columns, since it indicates that a frequently 
fatal condition which has not responded satisfactorily 
to either prednisone or one of the newer corticosteroid 
preparations may well be controlled by another.—I 
am, etc., 

Birkenhead, Cheshire. 

REFERENCES 


2 Hollander, J. L., J. Amer. med. Ass., 1960, 172, 306. 
2 Neustadt, D. H., ibid., 1959, 170, 1253. 


A. D. CALDER. 


Addiction to Hypnotics 


Sir,—Dr. Allen A. Bartholomew (July 30, p. 388) 
questions Dr. J. Pierce James’s use (May 14, p. 1504) of 
the term “ potentially drug-dependent personality.” It 
cannot be denied that many of the so-called character- 
istics of the drug-habituated or alcoholic personality are 
superimposed, and are the resuit rather than the cause 
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of the condition. Moreover, drug habituation and 
alcoholism are certainly not confined to one type of 
personality. Nevertheless, it is surely possible to dis- 
tinguish a fairly numerous group that tends to resort to 
drugs or alcohol with particular frequency. Such people 
have a lowered tolerance for the world of real experi- 
ence ; they are unduly sensitive to their environment 
and the impression that they make upon it. It is as if 
there were a conflict between what they anticipate or 
seem to achieve and that which is actually confirmed by 
experience, and this conflict drives them to try to escape 
from time to time. 

It seems likely that this pattern is associated with a 
disturbance of adrenal cortical secretion. Such secretion 
is generally accompanied by an elevation of mood, but, 
as Professor Groen’ has pointed out, if this euphoric 
influence is not enforced by a favourable response from 
the environment the mood changes and dysphoria 
Tesults. This is probably the result of overburdening of 
and consequent incoordination of the feed-back systems. 
As to whether such people turn for relief to drink or 
drugs, or both, depends upon their social environment as 
well as their particular circumstances. Of course some 
may try to escape by totally different means.—I am, etc., 


Reginald Carter Foundation for BASIL MERRIMAN. 


Alcohol Patients, 
London, W.1. 
REFERENCE 
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First-aid Treatment of Burns 


S1r,—1 was interested in Dr. F. L. Willington’s medical 
memorandum (July 23, p. 277) on the use of milk for 
the early treatment of burns. A standardized first-aid 
treatment should be agreed upon by the medical profes- 
sion, who could then advise the public accordingly. To 
my way of thinking, many doctors are as confused as 
the public. How often, for example, does one see a 
casualty officer berate a patient arriving with a burn 
smeared with a “ greasy” application such as lard, 
butter, or olive oil ? As the error of the patient’s ways 
is being explained to him, he is being subjected to a 
cleansing process with cetavlon (often very painful, and 
liable to rub off blister-skin), which is followed by the 
application of another “greasy” substance such as 
vaseline gauze. 

Several years ago farm labourers in Cheshire proved 
to my Satisfaction that they could prevent blistering of 
burnt skin following flash burns occurring in their 
machine sheds. They immediately immersed the affected 
part (hand and/or arm) in the drum of “ paraffin” 
(kerosene) always present in the sheds. I personally have 
seen arms hairless, scorched, and discoloured a dirty 
brown, but not a sign of a blister, on men who carry on 
normal working. I regard this amazing result as due to 
(a) a cooling effect from surface evaporation, and (b) an 
effect which, for want of a better term, I call ‘“‘ skin de- 
hydration.” Kerosene is not readily available in casualty 
departments, so I tried alcohol, which is. The results are 
equally good, and in my opinion could well justify 
general usage of the method not only in hospital, but in 
the home and place of work. 

The method, which I call the “ alcohol-dehydration 
method,” is suitable for early burns (including acid 
burns) and scalds. The affected part is dabbed moist 
with a gauze swab soaked in surgical spirit (or methy- 
lated spirit, or absolute alcohol). Evaporation, which at 
first is rapid, is allowed to occur, after which alcohol is 


reapplied. This process is constantly repeated for 5—30 
minutes, depending on the severity of the burn. This 
works better than immersion in alcohol. Quite rapidly 
the angry redness leaves the burnt part, and the pain 
disappears with it. When the skin becomes blanched, 
gauze soaked in alcohol is applied loosely as a wet 
dressing, the patient being issued with a small bottle of 
alcohol to moisten it occasionally. If there has been 
some delay in applying this treatment, a very reduced 
amount of blistering can occur; quite apart from the 
limitation of blistering, I feel that the impregnation of 
the skin with alcohol must reduce the chance of subse- 
quent infection in the blisters. The method should not 
be used over any area denuded of blister-skin at the time 
of treatment, or, of course, in the eye. 

The sceptics will say that if no blistering occurs it 
would have been only a first-degree burn anyway. This 
is not so for two easy-to-observe reasons: (a) any part 
that may be missed out such as the cranial side of the ear 
pinna, will blister while the treated parts will not ; (5) the 
parts which would have blistered but were prevented 
from doing so often.go on to give a dry, slightly 
wrinkled, and sometimes slightly hyposensitive surface 
layer which desquamates some days later without any 
inconvenience to the patient. Having used the method 
for 1C years on both sides of the Atlantic, I know none 
better or more effective.—I am, etc., 

Ontario, Canada. G. KetTrH THOMAS. 

Monoamine Oxidase Inhibitors and Rauwolfia 

’ Compounds 

Sir,—Drugs derived from Rauwolfia serpentina are 
used for the symptomatic treatment of anxiety, 
agitation, and tension, and the monoamine oxidase 
inhibitors for depression. The rauwolfia compounds 
are believed to act by releasing “ bound ” serotonin,’ 
and the monoamine oxidase inhibitors increase sero- 
tonin level by the inhibition of its destruction. If both 
drugs were administered simultaneously, on theoretical 
grounds there could result a sudden flooding of the 
brain with 5-hydroxytryptamine and a danger of cell 
depolarization. In clinical practice tension, agitation, 
and anxiety are commonly encountered in association 
with depression, and one is tempted to combine one 
of the rauwolfia drugs with a monoamine oxidase 
inhibitor. That such a combination is dangerous is 
shown by an experience which occurred at this hospital 
recently. 

A severely subnormal male patient, 18 years of age, was 
given “niamid” 25 mg. “aily for seven days, because this 
monoamine oxidase inhivitor has in my experience few 
side-effects, is non-toxic, and has been found to be of value 
in stimulating the activity of apathetic or inert mental 
defectives. Because he became overactive on this drug it 
was stopped, and two. days later he was given 10 mg. tid. 
of a new “reserpine-like compound,” 3-isobutyl-1,2,3,4,6,7- 
hexahydro - 9,10 - dimethoxybenzo [a] quinolizin - 2 - one 
(“nitoman ”), to control his overactivity. Six hours later 
he collapsed, had an epileptiform attack, was moderately 
unconscious, but responded to painful stimuli, developed 
muscular spasms leading to opisthotonos, a flushed face, 
rapid respirations (35), and pulse (160). He recovered 
within 15 minutes and appeared quite normal thereafter. 
Three days later he had a similar attack, but on this 
occasion his body was arched forward with his hands and 
arms across his chest, and after the convulsive attack he 
had periods of moderate unconsciousness for the ensuing 
six hours. The drug was then stopped. He gradually 
recovered and has been well since. His medical history 
and clinical examination lead to the conclusion that these 
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effects were due to the drugs, and that either insufficient 
time had elapsed between stopping the niamid and starting 
the nitoman or that the effects represent a type of dystonic 
reaction to nitoman. 


Nitoman has been found to be effective in controlling 
overactivity and agitation in subnormal patients in my 
experience, but it produces side-effects, principally 
pseudo-Parkinsonism, in a high proportion of cases.— 
I am, etc., 


Llanfrechfa Grange Hospital, 
Cwmbran, Mon. 


T. S. Davies. 


REFERENCE 
* Brodie, B. B., Symposium on Rauwolfia, 1957, p. 64. 


Glomerulonephritis in Indians 


Sir,—I found the article of Dr. H. M. Leather on 
glomerulonephritis in Africans in Uganda (June 25, 
p. 1930) of very great interest, as the incidence, clinical 
features, and prognosis of the disease in India bears a 
very close resemblance to that described in Africa, and 
differs considerably from the “ types ” seen in temperate 
climates. Though at present I am not in a position to 
advance statistical support for the above, this is 
the experience of a number of physicians in this country. 

As a matter of fact, some of us, while teaching the 
disease to undergraduates, have been emphasizing the 
following: (1) Nephritis in two separate forms—viz., 
type I and type II of Ellis—is not commonly encoun- 
tered in this country. It is better to revert to the older 
classification of three stages of the disease. (2) Prog- 
nosis of acute nephritis (type I) is much worse here. 
Perhaps half or even a majority of cases do not recover 
but pass on ic subacute and chronic stages. (3) Sub- 
acute or nephrotic nephritis is very commonly encoun- 
tered in hospital practice. It may easily equal all the 
non-renal conditions, giving rise to general anasarca. 
—I am, etc., 


G.S.V.M. Medical College, 
Kampur, India. 


B. L. AGARWAL. 


Shortage of Nurses 


Sir,—As a medical woman and mother of a nurse 
who has recently returned from Australia, I suggest that 
the three following conditions, which obtain in many 
Australian hospitals, should be copied in hospitals in this 
country: (1) an 8-hour shift system and 40-hour week ; 
(2) adequate pay ; and (3) pay for overtime.—I am, etc., 

Béthersden. HELEN MACMICHAEL. 

Ashford, Kent. 


POINTS FROM LETTERS 


Avulsion of Nails 

Dr. W. Smpson (Southgate, London, N.14) writes: With 
regard to the letter of Dr. Hilda M. Denholm-Young 
(August 6, p. 469), I have removed many nails throughout 
the years, including my own right great toenail (three times). 
I never split the nail before removing it. After local anaes- 
thesia of some kind, I push a Spencer Wells forceps down 
the centre of the nail with the nail between the blades of 
the forceps. I then shut the blades and with a twist of the 
wrist avulse the nail. I have never seen any damage to the 
nail-bed following this procedure. 


Long Cord 

Mr. A, E. CHISHOLM (Edinburgh, 4) writes: I believe my 
memory is not at fault when I say that many years ago I 
had a confinement case in which the cord was about five feet 
long (1.5 m.) with two true knots, both of which were loose. 
The baby was all right. 


Obituary 








Sir HAROLD GRAHAM-HODGSON, K.C.V.O. 
M.B., F.R.C.P., F.F.R., D.M.R.E. 


Sir Harold Graham-Hodgson died at the Middlesex 
Hospital on August 21, at the age of 69. One of the 
foremost radiologists of his time, he had been director 
of the department of x-ray diagnosis at the Middlesex 
from 1933 until his retirement in 1956. 


Harold Kingston Graham-Hodgson, who was born on 
December 5, 1890, was the second son of the late Dr. George 
Graham-Hodgson of Eastbourne and Chertsey, and was 
educated at Mulgrave Castle, St. Edward’s School, Oxford, 
and Clare College, Cambridge. His medical education was 
at the University of Dur- 
ham, where his studies were 
interrupted by the outbreak 
of war in 1914. For some 
months he served in France 
as a dispatch rider, but 
returned to graduate M.B., 
B.S. in 1916. After house 
appointments at the Royal 
Victoria Infirmary, Newcastle 
upon Tyne, he saw further 
service in France as a regi- 
mental medical officer, and 
was wounded. 

After the war he set up in 
general practice in Chisle- 
hurst, but turned his atten- 
tion particularly to radiology 
and obtained the D.M.R.E. 
of the University of Cam- 
bridge in 1923. In the same year he was appointed honorary 
radiologist to the Golden Square Throat, Nose, and Ear 
Hospital, and in 1924 he became honorary radiologist to 
King’s College Hospital. Among other radiological appoint- 
ments were those to the Ministry of Pensions, Hampstead 
Hospital, and St. John’s Hospital, Twickenham. 

In 1933 Graham-Hodgson was invited to join the staff of 
the Middlesex Hospital and to plan and start a separate 
department of x-ray diagnosis in the newly rebuilt hospital. 
The department which he pianned and directed fur more 
than twenty years had many revolutionary features at the 
time, but was later accepted as a model by many ether 
hospitals. It quickly built up and maintained a reputation 
for teaching and became one of the foremost centres for 
postgraduate radiological instruction in the country. The 
school of radiography which he started has also. made 
important contributions. 

His appointment to Golden Square gave him the oppor- 
tunity for intensive study of the radiological features of 
affections of the nose, the nasal sinuses, and the ears, and 
he became the acknowledged expert in this field. The tech- 
nique which he evolved for routine radiclogical examinations 
is the standard practice to-day. He was a young man with 
a growing reputation when, in 1928, he was selected by the 
late Lord Dawson of Penn to carry out the radiological 
examination of King George V during his long illness. For 
these services he was created C.V.O. in 1929, and in 1950 
was advanced to K.C.V.O. for his continued services to the 
Royal Family. His reputation soon led to an extensive 
practice with a world-wide clientele. His services were 
in demand up and down the country, for he was always 
prepared to find some solution to the problem of getting 
good radiological examinations, whether the patient could 
come to him or whether he and his apparatus would have 
to be transported to some distant and inaccessible place. He 
was appointed Consultant in Radiology to the Navy, to the 
British Red Cross Society, and to the King Edward VII 
Hospital for Officers 
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He was admitted M.R.C.P. in 1932 and elected to the 
Fellowship in 1937. In the Faculty of Radiologist? he was 
a Foundation Fellow, later serving on the council, and he 
was president of the Radiological Section of the Royal 
Society of Medicine. He was honoured abroad by the 
Honorary Fellowship of the American College of Radiology, 
the South African Association of Radiologists, and the 
Chilean Radiological Society. Chairman of the Westminster 
and Holborn Division of the B.M.A. in 1933, he held the 
vice-presidential office in the Section of Radiology at the 
Annual Meeting in Dublin in 1933. When the International 
Congress of Radiology was held in Londoa in 19%, he took 
over the treasurership. In this role his many taixc.ts were 
displayed to great advantage and his energy and flair for 
finance were largely responsible for its outstanding success. 

Shrewd, a good mixer, ready to throw himself whole- 
heartedly into any project which aroused his interest and 
always capable of seeing some new and unexpected line of 
approach, Graham-Hodgson delighted and gained the affec- 
tion of his colleagues. He had many interests to draw on 
and so much to talk about. He was an excellent fisherman, 
a good shot, a competent yachtsman with a penchant for 
Thames sailing barges, and in later years a successful farmer 
whose pigs and cattle brought home many blue ribbons. He 
lived at Pangbourne and was a Berkshire county councillor 
for some years. He had a full life and a joy in living, and 
his achievement was great in any task to which he set his 
hand. He had the same spirit of adventure that actuated 
the legendary figures of the days of the first Elizabeth, and, 
like them, was a great traveller. An inspiring lecturer, in 
company with Lady Graham-Hodgson he carried the flag of 
British radiology to Chile, South Africa, Greece and Turkey, 
and to the Far East. He will be missed in many spheres 


and not least at the hospital luncheon table, which continued | 


to enjoy his kind advice and his inspiring reminiscences. 


H.S.S. writes: Graham was good at whatever he did, 
whether it was medicine, pig-keeping, sailing a boat, fishing, 
gardening, or any of his many activities. These included, 
in his retirement, helping me with busy N.H.S. surgeries and 
handing out medicines, certificates, and advice without the 
slightest feeling of the job being beneath his high position 
in medicine. He brought to everything the same sturdy 
common sense, backed by a fine brain, which often enabled 
him to cut the Gordian knot, and which put him in the top 
rank of his particular art. He had, too, the gift of friend- 
ship, of liking and being liked, which means that he will be 
mourned and missed in many circles and by many people of 
all occupations. “ And he that is courteous, kind and gent'e 
hath favour in every place.” 


A. D. McLACHLAN, M.D. 


Dr. A. D. McLachlan, formerly honorary dermatologist 
to the Western Infirmary and Stobhill Hospital, Glasgow, 
died in Glasgow on June 30. He was 76 years of age. 


Allison David McLachlan, son of a doctor, was born at 
Dumbarton on December 1, 1883. Educated at Glenalmond 
and the University of Glasgow, he graduated M.B., Ch.B. 
in 1907. After holding the post of house-physician at the 
Royal Infirmary, he joined his father in general practice in 
Dumbarton and the Vale of Leven. A family physician of 
the best type, he was attracted to the study of diseases of 
the skin, the specialty to which he was to devote a period 
of 30 years. 

After proceeding M.D. with honours in 1920, he entered 
specialist practice in Glasgow and became attached to the 
visiting staff of the Victoria Infirmary, assisting the late Dr. 
W. Herbert Brown in both the skin and venereal diseases 
departments there. Within a few years there followed ap- 
pointments to the departments of dermatology at Stobhill 
Hospital and at the Western Infirmary, at both of which 
institutions he was ultimately in charge of wards. In addi- 
tion, he was for some years visiting dermatologist at the 
Royal Infirmary, Falkirk. He retired from active practice 
in 1950. 


A.G. F. writes: A brilliant diagnostician and a splendid 
teacher, McLachlan gathered about him an ever-growing 
band of younger colleagues to whom he became friend as 
well as mentor. To him these owe a great debt of gratitude 
and in them he never ceased to take a lively and friendly 
interest even after he had ceased to participate actively in 
hospital affairs. 

Apart from his work, his garden was a source of joy, and 
he never failed to find delight in the natural history of the 
countryside of Renfrewshire, in which he had made his home 
after leaving Dumbarton. As a young man he had been 
an extremely sound golfer, and he continued to enjoy family 
golf until gradually increasing ill-health intervened. 

A man of rare charm and genileness, Dr. McLachlan will 
be greatly missed by a wide circle of colleagues and friends. 


ALICE C. ROSE, M.B., Ch.B., M.R.C.P., D.A. 


Dr. Alice Rose (Mrs. Tallerman), anaesthetist to the 
London Chest Hospital, died after a short illness on 
July 25 at the age of 58. 


Alice Campbell Rose was born in New Zealand on 
October 26, 1901, the daughter of Mr. and Mrs. Duncan 
C. Rose, of Otago. She graduated M.B., Ch.B. at the 
University of New Zealand in 1924, and was awarded a 
travelling scholarship which brought her to Britain after 
her second house appointment in Dunedin. Her interest 
in paediatrics was strengthened by various posts that she 
held in general and chigren’s hospitals in and around 
London. ~ In 1927 she was admitted M.R.C.P. At the 
Infants’ Hospital, Vincent Square, she met her husband, 
Dr. Kenneth Tallerman, and their interest in children in 
health and disease became an active joint one. Professicnally 
Alice Rose retained her maiden name when she worked at 
the * Toddlers ” Clinic at Hammersmith Hospital and other 
institutions, where her experience, kindliness, and tact were 
greatly valued. As an author she contributed to Parsons 
and Barling’s Diseases of Infancy and Childhood and to 
the British Encyclopaedia of Medical Practice. 

At the outbreak of the war both she and her husband 
were seconded to the E.M.S. Hospital at Claybury, and. 
as the need for paediatricians at that time seemed to be 
at a low ebb, Alice Rose offered to undertake whatever 
work was most in demand. In this way she became an 
anaesthetist during and after the war years, and served 
generously and willingly in many hospitals. She took the 
D.A. in 1942. After the war she was appointed as con- 
sultant anaesthetist to the London Chest Hospital and 
worked both in London and at the country branch at 
Arlesey until her last tragic illness. 

Outside her work Alice Rose had many interests: from 
her childhood she retained her love of dogs and horses, 


‘and in recent years became again an active horsewoman. 


Country life suited her better than town, and when her 
husband retired they both looked forward to being able 
to spend much more of their time in the country surround- 
ings they had come to know so well. 


T.H.S. writes: The sudden and tragic death of Alice 
Rose has come as an unexpected shock to her many friends. 
Few people could have given such an impression of alert- 
ness, vitality, and friendliness in her contact with her fellow 
men. 

Her interests were wide, but in a sense were conflicting 
—Dr, Alice Rose, paediatrician and anaesthetist, had to 
compromise with Mrs. Tallerman, wife and countrywoman. 
Originally concentrating on the care of children, she 
relinquished that branch for anaesthetics when asked to do 
so during the war and became an excellent anaesthetist. 
One was inclined to forget that she had an M.R.C.P. and a 
very wide background of general medicine, but when it came 
to the handling of patients this aspect came very much to the 
fore. Few anaesthetists could have carried their interest 
in each individual into such detail, and many patients in 
recent years will long be grateful for the care and concern 
she showed. One group in particular has reason to 
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remember her—young women with tuberculosis requiring 
one or more operations, often unhappy, usually resentful 
of their misfortune. The time that Alice Rose spent with 
these people (and others) before and after operation was of 
inestimable value and highly appreciated, 

Thirty years of marriage produced nothing but happiness. 
When her husband recently retired from the staff of the 
London Hospital they intended to spend more time in 
developing those interests which a busy hospital life pre- 
cluded. Dogs, horses, and bees (which sting viciously) were 
part of her life, and the generosity that was shown to every- 
one they knew was the mark of genuine friendship. Alice 
Rose was not a person one is likely to forget—her appear- 
ance was that of an elegant, perfectly groomed, and dignified 
woman of unusually good looks—her intelligence was 
high, but her inherent kindness and sympathy dominated 
everything. 


D. J. CAVANAGH, M.B., B.Ch. 


Dr. Denis Cavanagh, who practised in Londonderry, 
died at his home there on July 7. He was 56 years 
of age. 


Denis Cavanagh was born on August 2, 1904, at Green- 
castle, Co, Donegal. Educated at Castleknock College and 
University College, Dublin, he graduated M.B., B.Ch. in 
1929. After holding the post of house-surgeon in St. Vincent’s 
Hospital, Dublin, he went into general practice in London- 
derry in 1931, holding a dispernsry post until 1948. He 
remained in practice until his death. 

J.J.C. writes: An idealist in politics, Denis Cavanagh 
once unsuccessfully contested, in the Nationalist interest, 
the Londonderry seat in the Imperial Parliament. Always 
an entertaining and amusing companion with great personal 
charm, he was widely known inside and outside medical 
circles. In all the years of his practising in Londonderry 
his generosity and kindliness to the poor were by-words, 
and although he must have known for the past few years 
that his days were numbered there was no change in his 
pleasant and cheerful disposition. 

In 1932 he married Miss McCourt of Downpatrick, and 
of his 10 children, two sons are medical students at 
University College, Dublin. To his widow and family we 
extend our sympathy. 


J. A. TOMB, M.B., Ch.B., D.P.H. 


Dr. J. A. Tomb, formerly a divisional medical officer of 
health in Lancashire, died in retirement at Lancaster 
on August 1. He was 75 years of age. 


James Alexander Tomb was a native of Northern Ireland 
and received his medical training at Edinburgh University, 
where he graduated M.B., Ch.B. in 1911. In 1913 he joined 
the staff of the Lancashire County Council, being appointed 
an assistant county medical officer to work in the Lancaster 
and Furness Areas. 

After serving in the first world war he returned to 
Lancaster, where he became a very popular and well- 
respected figure. His duties later included those of medical 
officer of health to several -local authorities in the north of 
the county, including the city of Lancaster, and when 
reorganization of the public health service took place in 
1948 he became a divisional medical officer. He retired 
in 1952. 

Tomb was keenly interested in the welfare of young 
people, and. in addition to the splendid services which he 
rendered over the years in the schools, clinics, and welfare 
centres as a public health medical officer, he devoted much 
of his spare time and energy to voluntary activities. He 
held the rank of Serving Brother of the Order of St. John. 
was a president of the local St. John Ambulance Association, 
and a divisional surgeon for thirty years. 

In 1945 to 1947 he was chairman of the Lancaster Division 
of the British Medical Association. He was also active in 


the local Boy Scouts Association, of which he was for many 
years chairman and later president, and he was chairman 
of the Lancaster Lads Club for a long period. His help 
was often sought by public authorities, and for four years 
he was chairman of the National Assistance Board’s tribunal 
in Lancaster. 

Tomb possessed a kindly and attractive personality. Of 
a naturally modest and quiet disposition, he was at the same 
time always happy amongst people, had a strong sense of 
humour, and enjoyed the company of his many friends. He 
was cheerful in outiook, so that one looked forward to 
meeting him with pleasure and came away feeling the better 
for the experience. As a colleague to work with he was 
delightful. 

Dr. Tomb will long be remembered by those who were 
fortunate enough to know him. Our deep sympathy goes 
out to his widow.—S. C. G. 


R. H. MOORE, MB., B.Ch. 


Dr. R. H. Moore, who had been in general practice in 
North London for some thirty years, died at his home 
at New Southgate on August 10. He was 62 vears of 
age. 

Richard Henry Moore was born on December 9, 18°7, 
the eldest son of Mr. R. H. Moore, of Dublin. At the 
age of 17 he enlisted in the Royal Irish Rifles for service in 
the first world war, but transferred to the Royal Flying 
Corps in 1917, gaining his “wings.” He began the study 
of medicine at the Queen’s University of Belfast in 1971, 
graduating M.B., B.Ch. four years later. After working 
for a time as an assistant in a colliery practice at Gilfach 
Goch, Glamorganshire, he came tc London, and in 1930 
began practice at Wood Green in partnership with his wife, 
Dr. Helen Moore. 

Dr. R. H. Moore took a very keen interest in the affairs 
of the British Medical Association. From 1935 until his 
death he was a member of the executive committee of the 
North Middiesex Division, and over much of the same 
period he represented his Division on the council of the 
Metropolitan Counties Branch. Chairman of his Division 
in 1938-9, he had been its representative at the Annual 
Representative Meeting since 1945. During the second 
world war he again served in the R.A.F. from 1940 to 1942, 
when ill-health made him relinquish his commission. 

Though last April he underwent cardiac surgery for aortic 
stenosis, he again represented his Division at the Torquay 
Meeting this year. By his death the Division has lost an 
honoured and a valued member, whose faith in the B.M.A. 
was unbounded. ‘He will be much missed. 

Dr. Moore is survived by his widow, herself a medical 
graduate of London University. 


DEAN A. SMITH, O.B.E., M.D., D.T.M.&H. 


A memorial service to the late Professor Dean A. Smith 
(whose obituary was published in the Journal of 
August 13, p. 543) was held in the Anglican Cathedral, 
Khartum, on August 25. The following extracts are 
from Professor JULIAN TAYLOR’s address at that service. 


“Everyone in the University of Khartum knows only 
too well how great is this unexpected catastrophe of the 
death of Professor Dean Smith. ... When I first came to 
Sudan seven years ago as Visitor to the Medical School for 
the Royal Colleges of Physicians and Surgeons I was so 
lucky as to stay with Professor and Mrs. Dean Smith, who 
remained my friends. ... Three years later, when I joined 
the staff of this university, the Dean Smiths were already 
becoming a legend in and outside the medical school. .. . 
Students and young doctors of the medical faculty were 
always dropping in in the evenings to talk, or maybe to 
listen to some of the professor’s beloved operatic records. 
One of the pleasantest memories that I shall keep of Sudan 
is that of these attractive young faces clustered round the 
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professor and his wife in his garden on most evenings— 
except of course during his vacations, which he would 
commonly pass with his wife and child in some remote part 
of Sudan, studying nutrition among the inhabitants, and 
accompanied by his assistants and a truck-load of medical 
students. . 

“How in a few years did the Dean Smiths become the 
legend they were among our students? The answer is 
to be found in two words: service and selflessness, both 
revealing characters that are quickly appreciated by young 
men so lucky as to find them in their teachers. Service 
to others underlay the whole of Dean Smith’s professional 
life, and he was able to direct such service by the applica- 
tion of a trained and brilliant mind. No doubt this charac- 
teristic was well exemplified in his work for his fellow 
prisoners in Hong Kong, where during the war he was 
severely wounded>... He could never tolerate being 
limited in his professional activities, and he remained 
throughout his life a good physician. In the earlier days 
of this school, anyone needing any special examination for 
a patient—biochemistry, for example—would at once turn 
to Professor Dean Smith, and no matter how greatly time- 
consuming might be the work, no matter how busy he was, 
such requests were never refused. This was a part of his 
conception of the meaning of service. 

“Selflessness has a more intimate personal meaning and 
implies a constant attitude towards the conduct of life. It 
is an attitude that recks nothing of personal advancement, 
and in Dean Smith’s case was exemplified by the daily 
devotion of his evenings and holidays to our medical 


students, playing in or refereeing their games, dining with . 


them in their hostel, where he was the well-loved warden. 
i think I never met a more completely and uniformly 
unselfish man. Small wonder that the legend soon became 
affection. His selfless service not only characterized his 
dealings with students, but when he was dean was well seen 
in his treatment of the countless difficult problems that 
presented themselves for solution, and to such he habitually 
assigned large amounts of his limited spare time. .. . 

“If our students, remembering their affection and 
admiration, carry something of his wisdom far into remote 
Sudan, as they must, what a great and opportune thing 
has occurred in this elsewhere troubled continent. I believe 
that in her catastrophe Catherine Dean Smith has gained 
real solace from the spate of telegrams of sympathy she has 
received from our young doctors all over Sudan, her friends. 
What finer memorial, what more after his own heart, could 
this brilliant physiologist attain than that of his own making, 
the legend of the Dean Smiths ? ” : 


J. F.E.B. writes: Dean Smith will be greatly missed by 
a whole host of friends all over the world. I met him first 
not long after he had come out of Stanley Camp, later 
at the London School of Hygiene and Tropical Medicine, 
and later was to welcome him to Khartum, when he and 
his colleagues first took over the Kitchener School of Medi- 
cine in 1951-2, and of which he was shortly to, become 
dean. His task was by no means an easy one, for this was 
a new venture as a university school rather than under the 
old Sudan Medical Service, with new teachers and the 
inevitable clashes of personality. 

His integrity and absolutely selfless character did more 
than anything else to wean the newborn into a realistic, lively, 
and co-operative whole. He was a friend to all, sympathetic, 
and a hard-working enthusiast with the ability to get the 
best out of his colleagues and students. To him difficulties 
and problems were not mountains to overcome, but valleys 
through which lay the road to success, and many he helped 
along the roads through them. After the trials of Stanley 
Camp he came to the Sudan on the eve of its self-determina- 
tion, and that he did so much to make the medical ‘school 
of the new university a success was no mean achievement. 
His loss will be greatest to his family, to whom he was so 
devoted and who shared so many trials and tribulations, as 
well as successes, with him. To them all the sympathies 
of his friends of all races in the Sudan will go. 


Medico-Legal 








DIMINISHED RESPONSIBILITY 
[From Our LEGAL CORRESPONDENT] 


The conviction of Patrick Joseph Byrne in the recent 
Y.W.C.A. hostel murder case and his subsequent appeal is 
an interesting example of the application of Section 2 of the 
Homicide Act, 1957. Byrne was found guilty of murder at 
Birmingham Assizes on March 24, and sentenced to life 
imprisonment (The Times, March 25). On appeal Byrne 
was found not guilty of murder, but guilty of manslaughter. 
The sentence of life imprisonment was not altered (The 
Times, July 5). 

Byrne pleaded not guilty to the murder on December 23 
of Stephanie Baird (29). He did not dispute the facts, but 
raised an issue on diminished responsibility under Section 2 
of the Act. Section 2 (1) is in the following terms: 

“* Where a person kills or is a party to the killing of another, 
he shall not be convicted of murder if he was suffering from 
such abnormality of mind (whether arising from a condition of 
arrested or retarded development of mind or any inherent causes 
or induced by disease or injury) as substantially impaired his 
mental responsibility for his acts and omissions in doing or being 
a party to the killing.” 


Undisputed Facts 


Byrne admitted having indulged in “Peeping Tom” 
activities before December 23. On December 23 he became 
intoxicated during the lunch break, and during the afternoon 
was ordered off work by his foreman. He made his way to 
a Y.W.C.A. hostel, which he entered, and then he looked 
into Stephanie Baird’s room through the fanlight. She 
opened the door, whereupon Byrne attacked her, throttling 
her and pushing her back into the room where she fell to 
the floor, where Byrne continued to squeeze her throat. 
There being no doubt in Byrne’s mind that she was now 
dead, he did various other things, and then took a table 
knife from a cupboard and scored her round the chest, then 
lower down the body and down the back. He then cut her 
head off. Byrne was very excited and thought he “ ought 
to terrorize all the women . . . to get my own back on them 
for causing my nervous tension through sex.” After am 
encounter with another girl, which fortunately caused her 
no physical harm, Byrne ran back to his lodgings. 


Medical Evidence 


The three medical witnesses at the trial were agreed thar 
Byrne was not insane within the McNaughton Rules: he 
knew what he was doing, and that what he was doing was 
wrong. They were also agreed that he was suffering from 
some disease or abnormality of the mind, and so on their 
evidence one of the requirements of Section 2 was fulfilled. 
Dr. P. M. Coats, senior medical officer of Birmingham 
prison, said that as a result of sexual immaturity Byrne was 
a sexual psychopath, and because of this he had impaired 
mental responsibility. Dr. J. J. O’Reilly, lecturer in psycho- 
logical medicine, said that Byrne had a long history of 
sexual abnormality: he had sexual fantasies, including that 
of putting a woman on a circular saw and putting her 
body through it. Dr. Clifford Tetlow, a psychiatrist, said that 
Byrne had a feeling that women did not want him and he- 
wanted to get his revenge in these fantasies. 


Legal Direction 


In his summing up, Mr. Justice Stable directed the jury 
that Section 2 of the Act was not intended to protect a mar 
who strangles a woman “under the influence of over- 
whelming violent and perverted lust. . . . If there is nothing 
else then I say the vicious, depraved tendencies, thought, 
desires, lusts, and conduct do not bring the accused within 
the Section and that does not constitute such abnormality; 
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of mind as substantially to impair his mental responsibility 
for his acts.” Furthermore, the Section did not cover any 
impairment of control through alcohol. 


Appeal 


Byrne appealed against his conviction on the grounds that 
the judge had misdirected the jury. On his behalf it was 
argued that the judge should have left it to the jury to 
decide whether a sexual pervert came within Section 2 of 
the Homicide Act. The judge, however, had said in effect 
that, if the jury were to look at the facts of the case and 
decide it was nothing but sexual perversion, then they need 
not worry about Section 2. 

Delivering judgment on July 4, the Court of Criminal 
Appeal stated that whether the accused was suffering from 
any abnormality of the mind was a question for the jury. 
Medical evidence was important, but the jury could take 
other matters before it into account also. Once the jury 
was satisfied that the accused was suffering from abnormality 
of the mind, the crucial question arose whether that 
abnormality was such as substantially impaired his mental 
responsibility for his acts. This was a question of degree 
and essentially one for the jury. 

In the view of the court, the judge’s direction that the 
defence of diminished responsibility was not available 
amounted to a direction that difficulty or even inability of 
an accused person to exercise will-power to control his 
physical acts could not amount to such abnormality of 
mind as substantially impaired his mental responsibility. 
This direction was wrong. Moreover, on the evidence the 
accused was plainly on the borderline of insanity, or partially 
insane. Properly directed, the jury could not have failed to 
conclude that the defence of diminished responsibility was 
made out. However, in view of the accused’s tendencies, the 
sentence of life imprisonment must stand for the lesser 
crime. 

Scottish Comparison 


The Scottish authorities on this defence provide an 
interesting comparison. They are to the effect that it is not 
sufficient for the defence merely to show that the accused 
has a very short temper, or is unusually excitable or lacking 
in self-control. There must be evidence of something 
approaching to partial insanity based on mental weakness 
or aberration. 





Vital Statistics 








Graphs of Infectious Diseases 


The graphs below show the uncorrected numbers of cases 
of certain diseases notified weekly in England and Wales. 
Highest and lowest figures reported in each week during 
the years 1951-9 are shown thus ------ , the figures for 
1960 thus Except for the curves showing notifi- 
cations in 1960, the graphs were prepared at the Department 
of Medical Statistics and Epidemiology, London School of 
Hygiene. and. Tropical Medicine. 
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Suspected Food Poisoning in Holland 


About 60,000 people in Holland have developed an 
illness of which the main feature is an urticarial rash. The 
first cases were seen about the middle of August and others 
are still occurring. According to press reports there is a 
strong suspicion that this outbreak is associated with the 
introduction on to the Dutch market of a new brand of 
Margarine containing compounds to improve the taste and 
reduce spluttering during frying. The manufacturers have 
withdrawn this product from sale while inquiries are being 
made. 


Infectious Diseases 


Areas where numbers of notifications were high in the latest 
two weeks for which figures are available. 


Week Ending 
Dysentery Aug. 13 Aug. 20 
Lancashire wee 64 60 
Liverpool C.B. 11 14 
London 64 38 
Lewisham de aes 19 10 
Yorkshire West Riding ... 44 58 
Leeds C.B. i 12 36 
Glasgow 141 198 
Measles 
Lancashire oe 683 520 
Liverpool C.B. 180 128 
Manchester C.B. 97 74 
Acute Poliomyelitis 
London 3 3 
Islington 1 2 
Food Poisoning 
Glamorganshire 19 21 
Swansea C.B. 0 13 
Devonshire a6 0 28 
Torquay M.B. ... 0 23 
Norfolk... ee 2 17 
Norwich C.B. ... 1 14 
Gloucestershire 10 18 
Bristol C.B. 10 10 
Lancashire ms 36 40 
Liverpool C.B, 21 15 


Industrial Accidents and Diseases 


The number of workpeople (other than seamen) in the 
United Kingdom whose deaths from accidents in the course 
of their employment were reported in July was 140, com- 
pared with 102 in the previous month, and 94 in July, 1959. 
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Gral Polio Vaccine for U.S.A. 

The United States Surgeon-General, Dr. L. BURNEy, has 
announced that the new live-virus poliomyelitis vaccine 
developed by Dr. A. SaBIN has been found “suitable for 
use in the United States.” The U.S. public health service 
is expected to license its manufacture next spring, though 
it will probably not be in mass production before autumn, 
1961. Other countries, notably Russia, have already used 
the vaccine successfully. The results of British trials of the 
vaccine are not expected to be available for some months. 
(The Guardian, August 28.) 


Road Safety Collaboration 

A recommendation that an international body linked with 
national committees should be set up to foster road safety 
research has been made at a four-day meeting at the United 
Kingdom Road Research Laboratory of delegates from 13 
member and associated countries of the Organization for 
European Economic Co-operation. Research projects which 
the meeting thought would benefit from international co- 
operation included examination of accident data on the 
effectiveness of seat belts and harnesses, and on helmets 
for motor-cyclists ; and of the effect of alcohol and drugs. 
A panel of experts will be formed to consider the steps 
necessary to make such collaboration possible, and there 
will be another international meeting within 12 months to 
consider progress. 


Games for the Disabled 

This year the International Stoke Mandeville Games for 
those who are paralysed are to be held not as usual at the 
Stoke Mandeville National Spinal Injuries Centre but in 
Rome immediately after the Olympic Games. Four hundred 
wheelchair competitors from 20 countries will be accommo- 
dated in Olympic village, and will compete in sports such 
as fencing, basketball, table tennis, and snooker. Five events 
have been combined into a pentathlon—archery, club throw- 
ing, throwing the javelin, putting the shot, and swimming. 
The cost of sending the British team to Rome will be over 
£3,000. (The Guardian, August 19.) 


New Biology Building, Aberystwyth 

The new biology building of the University of Wales, 
Aberystwyth, was opened earlier this year by Sir KEITH 
Murray, chairman of the University Grants Committee. 


Costing £350,000, it has been built on an area known as the 
Penglais site, which is large enough to take as many other new 
buildings as the college is likely to need in the foreseeable future, 
and which is close to the National Library of Wales. The four- 
story building houses the departments of botany and zoology, 
together with laboratories and lecture theatres, and includes a 
museum, a library, and a Jaboratory on the roof equipped for the 
use of radioactive materials. The zoology department, under 





The biology block, Aberystwyth, seen from the landward side. 


Professor T, A. STEPHENSON, D.Sc., F.R.S., is equipped to teach 
comparative anatomy, physiology, and embryology, together with 
genetics and ecology ; for students who reach the Honours or 
postgraduate levels it also teaches entomology, parasitology, and 
marine biology. Special emphasis is placed on the importance of 
ensuring that adequate arrangements exist for teaching and 
research in the field of comparative physiology. Architects for the 
building: W. Marsden and J. Napier (Sir Percy Thomas and 
Son). A public appeal for £300,000 has been launched to help 
towards the cost of the other university buildings planned for the 
site. 


American Respiratory Research Grants 

Applications for grants for medical and social research in 
tuberculosis and other respiratory diseases are now being 
accepted by the National Tuberculosis Association through 
its medical section, the American Thoracic Society. Applica- 
tions for the year beginning July 1, 1961, should be sub- 
mitted by December 15. Details are available from the 
Division of Research and Statistics, American Thoracic 
Society, 1790, Broadway, New York, 19, New York, U.S.A. 


Coventry Blood Donors’ Association Award 

The Coventry and District Voluntary Blood Donors’ 
Association is to make an award of £50 or two of £25, to a 
person, or persons, judged to have made an outstanding 
contribution to the knowledge of blood transfusion or the 
science of haematology. The award is open to any person 
of any age or nationality for work done in Great Britain. 
Applications or nominations should be sent to Mr. L. G. 
GRIESBACH, 6, Delhi Avenue, Coventry, Warwickshire, 
before December 31. 


Change of Title: “ The British Journal of Delinquency ” 

The British Journal of Delinquency, which is published 
on behalf of the Institute for the Study and Treatment of 
Delinquency, has changed its title to The British Journal 
of Criminology. The change in title foreshadows no change 
in editorial policy. 


“ Oxford English Dictionary Supplement ” 

The editor of the Oxford English Dictionary Supplement’s 
new edition is appealing for help in ascertaining the earliest 
printed use of, among others, the following words and 
phrases. (A provisional date is given in brackets.) “In 
many instances,” he says, “they are at present patently 
not near to the time of entry of the words into the language 
and are to be regarded as mere signals or pointers towards 
the final goal.” Communications should be addressed to 
the Editor, Oxford English Dictionary Supplement, 40, 
Walton Crescent, Oxford. 

Marijuana, marihuana (1894); microcurie (1931); micro- 
radiography (1913) ; mongol—person afflicted with mongolism 
(1926); mother-figure (1953); mother-fixated (1958); mother- 
fixation (1934) ; neurosurgeon (1929) ; neurosurgery (1904) ; 
neurosurgical (1934) ; nucleoprotein (1907) ; nutritionist (1934) ; 
occupational therapy (1922); oestrin-biochemistry (1928) ; 
oestrogen (1939); oestrogenic (1936); oestrone (1938); oestrous 
cycle (1920). 


[Stewart Bale, Ltd. 
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College of General Practitioners 

Entries for this year’s Butterworth Gold Medal essay 
competition (‘“ Television and Health”) should reach the 
chairman of the awards committee, the College of General 
Practitioners, 41 Cadogan Gardens, London S.W.3, by 
September 17. 


National Advisory Council on the Employment of the 
Disabled 
The EARL OF VERULAM has been appointed Chairman of 
the National Advisory Council on the Empioyment of the 
Disabled in place of Sir HAROLD WILES, who has resigned. 


People in the News 

Dr. MARCEL AUTRET, an authority on kwashiorkor and 
other protein deficiency diseases, has been appointed director 
of the nutrition! division of the Food and Agriculture 
Organization in duccession to Dr. W. R. AyYKROyD. 

Mr. JoHN BEAVAN, assistant director of the Nuffield 
Foundation, is to be the new editor of the Daily Herald 
(The Times, August 26). 

Miss E. Ferris, who has won the Olympic bronze medal 
for springboard diving, is a medical student at the Middlesex 
Hospital and is to take her 2nd M.B. next March. An 
annotation on the physiology of swimming is on p. 725. 

Sir GoRDON COVELL, director of the Malaria Reference 
Laboratory (Medical Research Council) at Horton Hospital, 
Epsom, has been awarded the Walter Reed Medal by the 
American Academy of Science in recognition of his contri- 
butions to tropical medicine. He is the fourteenth recipient 
and the second European to receive this award. 


COMING EVENTS 


Association of Industrial Medical Officers.—Annual 
provincial meeting, Southampton, September 5-9. B.M.A. 
McKenzie Health Lecture: Dr. J. A. L. VAUGHAN JONgs, 
“‘Rehabilitation—Theory and Practice,” September 8, 
2.15 p.m. Details from, and applications for registration 
to, the Honorary Secretary, Dr. R. W. R. BEASLEY, Medical 
Department, Southern Gas Board, 224 Winchester Road, 
Southampton. 


Bone and Tooth Society—Meeting, September 12, 
4.30 p.m., “Tissue Culture,” 234 Great Portland Street, 
London W.1. Tea 4 p.m. 


Guthrie Society—Canon C. E. Raven, D.D.: “ Science, 
Medicine, and Morals,” September 15, 8 p.m., the Meyerstein 
Theatre, Westminster Medical School, Horseferry Road, 
London S.W.1. 


College of General Practitioners (S.W. England Faculty). 
—Bristol meeting. September 30: reception by Lord Mayor 
of Bristol at Council House, 8.30 p.m. October 1: Gale 
Memorial Lecture, Professor A. V. NEALE, “ Epidemiology: 
Some Past and Present Considerations,” Reception Room, 
University of Bristol, 8.15 p.m. October 2: annual general 
meeting, Bristol Royal Infirmary, 2.15 p.m. 


British Hospital Contributory Schemes Association.— 
Annual conference, Newport, Monmouthshire, October 13, 
14. The general theme will be convalescence and after-care 
in the provinces. A paper on this subject will be given by 
Dr. B. CROSTHWAITE (industrial medical officer and member 
of the B.H.C.S.A.’s Executive Committee). Details and 
applications for tickets to the Conference Secretary, Mr. 
T. R. Gray, Gwent Hospitals Contributory Scheme, 17 
Newport Road, Cardiff, or to the B.H.C.S.A., 42 Baldwin 
Street, Bristol 1. 


Leeds School of Medicine.—Seventieth annual dinner of 
past and present men students, October 14, 7 p.m., Griffin 
Hotel, Leeds. Details and tickets (27s. 6d.) from J. ELuis, 
Esq., Honorary Secretary Dinner Committee, the Medical 
School, Leeds 2, by October 7. 


NEW ISSUES 


BRITISH JOURNAL OF INDUSTRIAL MEDICINE 


Decompression Sickness During Construction of the Dartford Tunnel. P. 
Campbell Golding, P. Griffiths, H. V. Hempleman, W. D. M. Paton, and 
D. N. he a age 

A Comparison of the “ High-altitude”’ and “ High-pressure " Syndromes 

of Decom . M. de G. Gribble. 

Phosgene Poisoning Caused by the Use of Chemical Paint Removers 
Containing Methylene Chloride in Ill-ventilated Rooms Heated by 
Kerosene Stoves. W. B. Gerritsen and C. H. Buschmann. 

A Study on the Acute Toxicity of the Tri-aryl Phosphates Used as 
= H. F. Bondy, E. J. Field, A. N. Worden, and J, P. W. 

ughes 


Aerosol Inhalation of CaNa2E.D.T.A. (Mosatil) by Workers Constantly 
— x4 a Poisoning. Lj. Petrovic, M. Stankovic, M. Savicevit, 
an ole! 

A = Stady of the Urinary bg of Men Exposed to Metallic 

Mercury. C. Smith and Agnes R. Wells. 

A — ‘Method for the Estimation of Nickel in Urine. J. Gwynne 

organ 

Clinical, Bronchographic, nape. p ae Physiological Observations in 
Ten Cases of Asbestosis. G. L. 

The Measurement of Occupational haoctaniey. F. K. Liddell. 

Observations on the Occupational Life History By the Coal Face Worker 
at Two Collieries. O. P. Edmonds and D. S. Kerr. 

The Assessment of Electroencephalographic Changes and Memory Disturb- 
ances in Acute Intoxications with Industrial Poisons, B. Calupa, /, 
Synkovd, and M. Sevétk. 

Reviews. 


Volume 17, No. 3. (Quarterly ; £3 annually.) 


SOCIETIES AND LECTURES 


A fee is charged or a ticket is required for attending lectures marked @. 
Application should be made first to the institution concerned. 


Friday, September 2 
INSTIYUTE OF DISEASES OF THE CHEST.—S p.m., clinical demonstration. 


Tuesday, September 6 

ROYAL COLLEGE OF SURGEONS OF ENGLAND.—S5 p.m., Hunterian Lecture by 
Professor H. Annamunthodo: Rectal Lymphogranuloma Venereum in 
Jamaica. 


Wednesday, September 7 

POLAROGRAPHIC SocieTy.—At ‘“* The Feathers,”” Tudor Street (off Bouverie 
Street, Fleet Street), London E.C., 7 p.m., informal discussion on the 
Use of Ion Exchange Water in Polarography. 

RoyaL Free Hospitat, Gray’s Inn Road, London W.C.—S.15 p.m., Dr. 
D. W. Seldin (Texas): Syndrome of Potassium Deficiency in Man. 


Friday, September 9 

INSTITUTE OF DISEASES OF THE CHEST.—S p.m., Dr. J. G. Scadding: 
clinical demonstration. 

Royat Free Hospitat, Gray’s Inn Road, London W.C.—5.15 p.m., Dr. 
F. C. Bartter (Bethesda): Aldosteronism. 





APPOINTMENTS 


HospiTaL FOR SicK CHILDREN, Great Ormond Street, London, W.C.— 
M. F. Hunt, F.R.C.S., Surgical Out-patient Assistant (one session a week) ; 
S. L. Cooke, M B., B.S., F.R.C.S., and Maureen F. Esmonde-White, M.B., 
B.Ch., House-surgeons ; Jane M. Critchley, M.B., B.S., Assistant Resident 
Medical Officer, Tadworth; O. Ransome-Kuti, M.B., B.Ch., Resident 
Medical Officer, Tadworth ; S. B. Lagoo, M.B., B.S., D.O.R.L., Resident 
Ear, Nose, and Throat Registrar. 

LIverPOOL REGIONAL HoOsPITAL BoarD.—D. T. MacSorley, M.B., B.Ch., 
D.P.M., Whole-time Assistant te at Ormskirk County Hospital : ; 
H. FP. Jarvie, M.D., D.P.H., D.P.M., Part-time Consultant Psychiatrist 
giving eight sessions per week to Sefton General and Royal Southern 
Hospitals ; R. Brearley, Ch.M., F.R.C.S., Part-time Consultant General 
Surgeon giving three sessions to Whiston Hospital ; M. J. Garrett, M.B., 
B.Ch., F.F.R., D.M.R.T., Whole-time Consultant Radiotherapist with 
Radiotherapy Service. 





BIRTHS, MARRIAGES, AND DEATHS 


DEATHS 


Andrew.—On July 25, 1960, in hospital, Newport, Mon, Marshall Andrew, 
M.B., Ch.M., of Wahroonga, Sydney, Australia. 

Blackwood. —On July 31, 1960, William Blackwood, D.S.O., M.B.E., M.B., 
Ch.B., of Tregenna, Camborne, Cornwall, aged 82. 

Boobbyer. —On August 1, 1960, at 6, Woodville Road, London, W., Philip 
Watson Boobbyer, M.B., Ch. 

Chiid.—On July 31, 1960, at Warsash, Raymond Francis Marner Child, 
M Ss 


.B., B.S. 

Heath.—-On July 31, 1960, in hospital, George Edwin Heath, M.R.CS., 
L.R.C.P., Surgeon om, R.N., retired, of 12, Treber Avenue, Farn- 
ham, Surrey, aged 7 

Innes.—On July 30, 1960, John Alexander Innes, M.B., Ch.B 

Lees.—On August 2, 1960, at Ilfracombe Cottage Hospital, Devon, Harold 
Cruickshank Lees, M.B., B.S., formerly of Darwen, Lancashire, aged 81. 

McConkey.—On July 25, 1960, at Queen Alexandra Military Hospital, 
George Sydney McConkey, O.B.E., M.D., Brigadier, A.M.S., retired. 

Martin.—On July 27, 1960, William Ludgate Martin, O.B.E., F.R.C.S.I., 
Surgeon Rear-Admiral, R.N., retired, of Tuelior, Bestwall, Warcham, 
Dorset, aged 89. ae 

Peacock.—On July 26, 1960, at his home, Stoke Poges, Bucks, William 
Luddington Peacock, M.B., Ch.B.. D.O.M.S., late of Uganda, aged 82. 

Rose.—On July 25, 1960, Alice Campbell Rose (Mrs. K. H. Tallerman), 
M.B., M.R.C.P., D.A., of Woodlands, Sheering, Essex (revised announce- 
ment). 
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Any Questions ? 








We publish below a selection of those questions and 
answers which seem of general interest. It is regretted 
that it is not possible to supply answers to all questions 
submitted. 


Follicular Conjunctivitis 


Q.—A boy aged 10 has had marked bilateral lacrima- 
tion and photoph »bia for the past four years, together with 
irritation. Dark glasses make no difference. The only 
ocular abnormality is the presence of follicles in the lower 
fornices, so presumably he has a follicular conjunctivitis. 
What is the present therapy for this condition ? 


A.—Follicular conjunctivitis, particularly affecting the 
lower fornices, is often associated with lymphoid hyperplasia 
in the nose and throat. It is, of course, essential to treat 
the nose and throat condition. I suggest also an investiga- 
tion for allergy, possibly to an eye lotion—for example, 
boracic—or drops the patient has been using. A change of 
air, removal of eye discharge with normal saline, and pred- 
nisolone drops and naphazoline drops 1:2,000 might give 
relief. 


Health Precautions in the East 


Q.—A man who is taking a three-year post in the Madras 
region of India wants to take his wife, a child aged 2 years, 
and a 3-months-old baby with him. What are the risks, 
particularly to the baby? What should one advise about 
immunization procedure ? 


A.—There is only a comparatively small risk to the health 
of a family living in the Madras region of India provided 
standard hygienic precautions are taken concerning food and 
insects. Uncooked foods and foods which have been 
exposed to flies should be avoided. An antimalarial such as 
proguanil, chloroquine, or pyrimethamine should be taken, 
but it is important to remember that, even when this is 
done, anti-mosquito precautions should also be taken, for 
filariasis and various virus infections are spread by 
mosquitoes in the region. Prophylactic doses of proguanil 
for adults are 100 mg. daily, and for children up to 5 years 
25 mg. daily. The dose of chloroquine is 300 mg. weekly 
for adults, 75 mg. (half the usual tablet) weekly for the 
child aged 2, and 40 mg. (approximately quarter of the usual 
tablet) weekly for the baby ; the dose of pyrimethamine is 
25 mg. weekly for adults, and for children up to 5 years, 
6.25 mg. weekly. 

Vaccination against smallpox and cholera will be legally 
required for all members of the family. Vaccination against 
enteric fever, though not legally required, is advisable, and, 
if ports in East Africa are to be visited en route to India, 
yellow fever vaccination should also be carried out. It 
might be added that babies in general do very well in India. 


Sulphonamides and Acid Urine 


Q.—I have always understood that the sulphonamide 
group of drugs are more effective in an alkaline urine. I am 
now advised to give patients one of the long-acting sulphon- 
amides, such as sulphamethoxypyridazine, together with 
ammonium chloride, which makes the urine acid. Is it 
necessary to make the urine acid when using this drug ? 


A.—When one of the usual rapidly acting sulphonamides, 
such as sulphadimidine, is prescribed for the treatment of a 
urinary infection alkalinization of the urine is desirable for 
two reasons: first, it increases the solubility of the drug and 
thus minimizes the risk of crystal formation in the renal 
tubules, and, secondly, the therapeutic efficiency of these 
sulphonamides is greater in an alkaline medium. One of 
the advantages of the recently introduced long-acting 
sulphonamides, such as sulphamethoxypyridazine, is that 
they are relatively slowly excreted in the urine and the 
urinary concentration is not high. None the less, sulpha- 


methoxypyridazine has been shown to be a therapeutically 
effective drug for the treatment of urinary infections. With 
the low urinary concentration crystal formation is not a 
serious hazard, even when the urinary output is low. 
Furthermore, it has been found that the drug is highly 
soluble and active in an acid medium so that alkalinization 
of the urine is not necessary. 

In the majority of urinary infections the urine is acid and 
it is not usually necessary to take steps to acidify it further. 
Presumably in patients sent home from hospital the acute 
infection has been dealt with and the long-acting sulphon- 
amide is recommended to eliminate any residual infection 
and prevent recurrence. In these circumstances it should 
not be necessary to give ammonium chloride as well. 


Tan Tablets 


Q.—Are there any oral preparations which can be taken 
in order to acquire a tan, and are they safe? 


A.—tThe psoralens increase the degree and retention of 
pigmentation of the skin from exposure to sunlight. They 
can be taken by mouth as methoxsalen in doses of 10 to 
20 mg. once or twice daily one or two hours before 
exposure to sunlight. The psoralens are petentially toxic 
drugs; possible side-effects are gastrointestinal upsets, 
cheilitis, oedema of feet, and loss of muscular co-ordination. 
However, these substances have been widely used in the 
United States without much trouble from sid¢-effects. The 
Journal of Investigative Dermatology devoted a volume’ to 


this subject. 
REFERENCE 


1 J. invest. Derm., 1959, 32, 133. 


Aphthous Ulcers 


Q.—A patient with Parkinson’s disease and arthritis finds 
great relief from benztropine and phenylbutazone. Both 
these drugs appear to cause small ulcers in the mouth. Is 
there any ay of preventing them? 

A.—Is it quite certain that the small ulcers in the mouth 
are due to the drugs mentioned ? In the absence of any 
other toxic effects this is unlikely. It is probable that the 
patient is suffering from the condition of recurrent aphthous 
ulceration of the mouth’ and this may be aggravated by the 
dryness of the mouth caused by benztropine. A therapeutic 
trial of lozenges containing hydrocortisone hemisuccinate, 
which have, been found to be the best treatment for 
aphthous ulcers,** would appear to '. ‘ndicated. 


REFERENCES 


a oom, W., Church, R., and Kelleher, J., Quart. J. Med., 1957, 26 N.S., 
35. 


2 Truelove, S. C., and Morris-Owen, R. M., Brit. med. J., 1958, 1, 603. 


3 Sircus, W., ibid., 1959, 2, 804 


Collected Articles from the “ British Medical Journal ” 


The following books are available through booksellers or 
from the Publishing Manager, B.M.A. House. Prices, which 
include postage, are now the same for both inland and overseas. 

Refresher Course for General Practitioners, Volume 3 (26s. 9d.). 

Clinical Pathology in General Practice (22s. 3d.). 

Any Questions ?, Volume 3 (8s. 3d.). 
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